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PREFACE. 


T he Authors of Original Papers and Communicaliotis in the 
present Volume are Dr. John Bosto»k ; James Burnev, Esq.; 
J. B. ; E. F. G. H.; J. B. van Mons; Mrs. Agnes Ihbeison ; 
W. Saint, Esq,; Mr. B. Cook; Mr. ^J. Acton; Mr. It. I>. Bate; 
James Slavcley, Esq.; Sir George Cayley, Bart.; Mr. G. J. 
Singer; R. Z. A. ; W. N. ; M/ld Comte dc Bournon, E. R. and 
L. S. ; Mr. Robert Lyall; Mr. P. Barlow; J. E. ; Mr. Robert 
Bancks. 

Of Foreign Works, Prof. F. R. Curaudau; M. Gay-T.nssac ; 
M. Thcnard; M. Alex. Brongniart ; Prof Lenormand; M. Hassen- 
fratz; M. Hai'iy^; M. Ram passe ; Prof. Picot; M. L. Cordicr; M* 
Descotils; Pi A. Stcinaclier; M. Bouillon- Lagrange; M. VogW; 
M. Fourcroy ; M. Vauqnelin ; M. Cuvier ; M. Cliaptal ; M. Ber- 
thollet, Jun. ; M. Klaproth ; M. Bucholz; M. Benhier. 

And of British Memoirs abridged or extracted, Humphry Daw, 
Esq. Sec. R. S. F. R. S. l^'d. and M R, I. A, ; Capt. W. Bolfon; 
Caj^. H. L. Ball ; Mr. John Tad ; Mr. W. IJarJovv ; J, G. Children, 
R. S. ; Wm. Henry, M. D. F. R. 8, V. P. of the Lit. anl 
J*hil. Soc. and Physician to the Infirmary at Manchester; Janice 
Rcnnel, Esej. F. R. S. 

The Engravings consist of I. Captain Bolton’s improved 
Jury Mast; 2. Captain H. L. Ball’s Method of Fishing an Anchor; 
3. Captain Ball’s improved Anchor; 4. Mr. J. Tad’s Method 
of causing a Door to open over a Carpet ; 5. Mr. W. Rurlow’s 
Wrench for Screw Nuts of any Size; 7. Fhe Sling of tlie Nettle, 
liighly magnified, in its natural Stale, emitting its Poison, and 
when broken ;^8. The Awn of the Indian Grass,^ used in Captain 
Kater’s Hygrometer ;»9. Tiie LeaPan^Stem tlie Sensitive Plant, 
showing their Structure; lQ,*The Spiral Wire and its Case greatly 
magnified; 1 1. Luminous Meteors, seen during a Thunderstorm, 
hy James Staveley, Esq. ; 12. Diagrams to illustrate the Theory of 
Aerial Navigation, by Sir George Cayley, Bart. ; 13. A Machine 
tliat will ascend into the^ir of itscll by mechanical Mean%; 14. 
A Machine with which«aMan may raise himself into the Air; 15. 
Figures illustrating the Crystallization of Endellion, by the Count 
deBournon; 16. Diagrams for a Demonstration of the Cotesiaii 
Theorem, by Mr. P. Barlow; 17. Various Delineations and Sections 
of Grafts and %uds, from orioinal Drawings after Nature, by 
Mrs. Agnes Ibbetson ; 18. Branch of a Portugal Laurel, J[rom which 
the Bark had been aecidentaliy separated ; 19. DiIfcren?Structures 
of several Kinds of Wood. 
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ARTICLE L 

On the Union of Tan and Jetty: by John Bostock» ilf* Dk 


SIR, 


To Mn NICHOLSON^* 


33uBIN 6 the course of the last spring t was eiig8ge4 in Purpose of Ae 
a set of experiments, which may be considered as a contK* ^ 
nuatioa of those formerly made on the analysis of animal ^ 
fittids*. My object was\o endbje the operator to apply the 
tests, which ihdkate the existence of the principal consti* 
tuentt'of these fluids, albumen, jelly, and mucus, so^as nat$ 
only to discover the qualities of the compound, l^ut" iha 
qufmRHes of its ingtedien^ The results of my experi* 
mertts liav< beetitUps^ Ih# whole, unsuccessful ; and I have 
at ptuAui chiefly* tb announce the failure of the difligeeflt " 
expeflleMs, which % etfiployed to attain mf object* It may 
not,'hi^vcr, beedtogi^er useless, to ley my experieflflii 

* Ssejn»iin«9, p. dH 

No. iofli>«Ssrr, iMQfk Jk . 
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before your reuderi^ ; not merely because 1 have it in my 
power to siatertotne that may be considered^as an 

addition to our atoakof l|uowIed^, but still more, ^because 
X may. induce ftoma^obe mc^ than myself, to point 

out a method of accoiupliHhuig what 1 have hitherto at« 
tempted w i thout sueceas. 

Je|ly» ,, The substance up<yi A^hich J first operated, and to which 

I shall principally' coniine niy attention in the present pa- 
Ittchmctm, per, is jelly;. the characteristics of winch are its solubility 
' ik water, its forming an insoluble compound wrth-'^tan, and 
tlia property which its aqueous solution possestes'of con- 
cretiiig^by cold, and being redissi^ved ‘by<:tfae application 
laqairy wbe* of heat. The problem whkh 1 was anxious to solve was, 
whether the compound of tau and jelly be.uniform, so that 
WpfO|mnio&» by saturating the gelatinous part of a solution with tan, 
q^ami^^re collecting the precipitate, we may, from its s/eightr 
seat. (the quantity of tan employed being known) ascertain the 

amount of the jelly previously contained in the fluid. From 
the experitueiits that had been performed on the subject, 
Mr. Biggin’s particularly thosceof Air. Biggin and Mr. Davy, i conceived, 
that this would be found to be thercase. The ohjecjt of Mr. 
portion of uiv Biggin's experiments was to ascertain the proportion of tan 
Ai different barks, for which purpose he formed similar in« 
fCisions of them, and precipitated the tan from each by a 
solution of glue. He employed the solution of glue always 
of the same strength, and by collecting the precipitates, 
be judged of the 4]uantity of tan that had united itself to 
the glue, and thus of the proportion of it in the bark*. .The 
expefrioients are important, as comparing tfie diflerent barks 
with each other, and thus ascertaining their respective value 
as substances to be employed in the manufacture of lea- 
ther; but it is obvious, that, unless the compound of tan 
and glue be uniform, they do not show the absolute quon- 
Mr. Davy tity pf tan in any given weight, of bark.- Mr. Davy, in his 
ci'piTsie pro- ^^^pwments on astringent sobsla^ices, has pointed out, with 
fiortioA^tc to., bis^ accustomed iiagaeity, the diflerent effects that are pro- 
Ihc sol^tfau **^ ^***^*^^ unian of solutions of tan and jelly, according 

to their degree of concentration ; and hap proved, that in 


* Phil. Trans. 1799, p.260. 
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proportion to the strength of the 4c»lotiony either of jell}- or ‘ 
of UOf wiiL be *tbe« Weight of the precipitete obtained*. It 
nould «pp«or». that^ when the are mubb dilated, 

the attraction of both the jetty and the tan for the water, 
to a certain extent, coamteracts their attraction *to each 
other, and thus prevents a portion of them from haing re- 
moved from the fluid. Mr, Da4r» however, as well as Mr. Both suppdse 
Biffeif], evidently seems to have, conceived, that the sub- precipitata 
Stance which was precipitated in all instances possessed the compound. 

^ same properties, and consisted of a otiiform coEDpouiid of 
the two ingredients. This optukm is the very ftigndatioitof 
the method which he employed in his analyses, and is di- 
rectly asserted in different parts of his papers t< 

With this impression- it was, that I entered upon a set 
experiments, which may be considered as the converse of converss of 
of Mr. Biggin and Mr. Davy. The object of these ihdri. 
chemists was, by the agency of jelly, to remove all the tan 
from a vegetable infusion, and to estimate its quantity from 
the weight of the precipitate ; while mine was, by means of 
tau, to ascertain the quantity of jelly that was contained in 
any animal fluid. In pursuing this investigation, the first a uniibrm re- 
point was to determine upon the most proper substance to 
employ as the reagent; for as it is difficult, if not absolutely 
impossible, to procure tan in a state of perfect purity, it 
became necessary to discover some vegetable infusion, which 
should always possess similar properties, and in which the 
quantity of tan should be known, without having recourse 
to any long calculation. My attention was naturally, in 
the first instance, directed to galls ;^nd I expected, that Galls, 
by employing equal* weights, infusing them iO equal quan- 
tities of water, and for an equal length of time, fluids 


would have been formed always containing equal quantities 
of tan. But upon making repeated trials, I find that this 
is not the case; and it wpuld appear from all the experience fTot uniform Ut 
I have bad upon the si>6joct, that two parcels of galls will nMv, 
scarcely ever be procured, which will precisely agree in their 


* Phil. ItOS. 

t Phil. Tram. 1803. Nisho1son*s Journal, l^ol, V, p«FS9, St' 
tUhi. 
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nature* If finely pwrfrre^ s^iU beinfti’^c*! for two botu* 
in 8 Iktteo their weight of boiliD*^ water, mi htiusion is 
§Ofm0iy^Whi IB i(;euer»Ujj^ tmnspmf^jat, o&«4d^p bfown 
coloiiir# etwl wbieh eonteios Mbout one teatb 06.U& weight 
of solid m.tter. But slthongb^this iff the usual result of 
the pjFocess, it is by no meiais ^ omtantl^ so. Frequently 
the iitfnswm will be thid^and umdd} , aWl UOt bo rendered 
clear by being |>a»8ed thioisgh the hlter, nor will it beeoiUe 
80 after standing at rest ior several da}s; its colour also vst- 
lies considi*rablyi the brown tinge existing to diifereiit 
4>ades of intensity, and oecastoually being eKcbaiigod^ibr ft 
bottle greeut The quantity of solid matter contained 111 
the fluid IS ^Jdom prceisely the same in any two trials; al- 
though it IS generally about one tenth, yet I hme occasion- 
ally fouud It no more than one fouiteenth* Although it 
may apiTear at first \iew sojtiewluit singular, that such int- 
fetenb effects should bo produced by the same substance; 
yetff y^hen we utteixl to the visible diflbronce, that exists tu 
gall nuts, we ahull easily conceive how those tariatioiH may 
orhomo!;cne- Ipke place. The atruetuic of galls appears to have been 
ows» m {heir kittle atUndod to, and they have ucnofaily been spoken of 
stTuemre ^ bomogoneoua bodies4 bekne the aocurate description of 
their scveiai parts, thfti is guen by the Mr. Aikins m their 
late valuable publication*. 

An extract of As it appealed impohhible to employ a recent infusion of 
them standaid fluid, I thought of evaporating the 

infusion, aqd making use of a solution of the dried regi- 
duuin. Bat I found, that this lesiduuui, altlvougb formed 
from a porlectly tra^c^parent uifusion, is not culpable of be- 
ing comptestely redi^solved, owing to i^me change that has 
been effected on one or wore of its constituents, probably 
the extiac't, by which it becomes no longer soHible in water. 
Tbi’i eircM^iftsISance foims an insuperable objection to the 
fiwployinenr of the dried residuum as a standard, because 
the ijilantjAy ot, matter, depcnding''rpoti the variable pro- 
portion of the sAlublc and insoluble pint, or of the tan and 
extiact, will bcarie>y ever be iound the same in any two 
specimens upon which we ma} opeiate.^ 

^ Chem. Diet. Art. Gall nut. 

The 
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The iirfugiob of sfall3, bowev<fr pi^paiye<]» ^seemod inade-^ Mr!Hatchtti'i 
quote to the f>ai^o«c of aftbrdingfati accurate te«t for jelly,? 

1 thought ^erefote of emp(oyih|^ fho aviifictai >tau dtsooN 
verecl by Mn'Hntohett, becauoe) beia^j^ b subgtatice foiled* 
by a ftpescific chemical action, it rtiay 'be suppb^sM aHay^j 
to possess the same ehemica! pi-op^lies^ It.oas ilfceo»rfiOgly 
prepared In'^di^sting powdotcdVlarcoal in nitric acW, and 
tha^teSaU ootucided entirely uith the debCliptlon of 
Hatchett; it was readily dissolired both in water knd alco- 
hol, it precipitated jelly from its solution, and also tho nitron 
muriate of gold, the munate of tin, the supmacetate of 
lead, and the 'Oxisniphate of iron. All these propertiea 
show its strong tesetnbhince to the iiifusioOs obtained from 
astringent vegetables. I was however disappointed in not 

S ng it to answer -'the purpose that I had in view. Al- 

gh the artificial taft very readily afforded a precipitate foimed aa un- 
fiom a gelatinoits solution, yet the jelly seemed to be only preu- 
imporfectly 1 brown down, the fluid remained muddy after 
the Operation, and the precipitated matter could not be corn-* 
pletely separated from it. This circumstance I tbund to 
take place with diffcient poitions of the artificial tan, which 
%vere each of them prepared with every attention to Mr, 

ETatchett’s directions; and, T conceive, depends upon a oMung to the 
quantity of nndecomposed acid, which remains attached to P‘«^s«»ccofulv^ 
the tan, and which cannot be entirely removed from it, 

This excess of arid was always found in my experiments, 
and must probably have existed in Mr. Hatchett’s prepara- 
tions, for he points out their property of reddening litmus 
as One that is eharacteiibtic of them*. 'To whatever cause 
we may ascribe it, it seeined#to be a sufficient objection to 
the use of this Substance as a test for jelly. 

Catechu was next tried, but without any better success, Catechu does 
Independent of the difference which exists bet^ieen dif- 
frrent specimens of tliis#^.ubstance, which is consideiably 
grc.dcr than what is foCiul in tlie infusion (^galls', I have 
never met with any catechu whidi ia entirely. soluble in Wa- 
ter* In the different trials that bmade to procure standarcb 

• i ^ 

* Phil. Traws. for 1005, p. 316. 
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Spontaneous 
of its infusions. 


Its pTccipjtato 
like that of ar- 
tificial tan. 


Extract of rha< 
tany. 


l^^patmtion 


wl t^ktos "lip tJLS jrEttr; 


sdiatibni of^batechii, a| appeared t<r ' be <»bly «iw 

IMerrded^ the flatd^ab thailt reaiEined imiddy, tnnd; sather 
trahepuretit bf leor 'ip^as ttieiiloolttble part 

by passing H^bngbif filter. The infMenit ef 
'tifebblsb heeiwie^ alteired tiy exposuil^^ta icttmo^ 
gph^ ipbte T^idiy than those of gaUs» a ebniMemble 
pbrfioii of the anbstoncl^ *thigt fiod beeh dissoiVbd' being 
gradually ile|K>aite<!. This depo^iem gdes ofu so rbpidty, 
as to exhibit an appearance sooietbidg »Oiitar ^tbier 
satiiM vegetation of certain sidts, the ^atechu'^^feCptag np 
along the lides of the' glass to^ some' 'iKe 

s'urlace of "the flilid. I was not able to- detect 


ference beU^feen the fiift <tf "the iatechu Ithitifi ii retained 
in solution, and that which is de|»oMtedi except tha't the' last 
was of a lighter colouis and was leSil sblfibM'in VateV ;’they 
both produced precipitate'^ «^th jelly hnd the iwiorhit^ of 
tin. The precipitate wUch the catechu forints trith jisltyj 
like thiit produced tv, tl.e urtificml tan, does not in gefieHIl 
form acQnipact or solid inass, but itin|ces the fluid 
witiiQut entirely aSbkiding from it,' nbr is it reiidered tratis- 
par^^>t by being parsed through a filter* This Ciretfrttstance, 
as well as its imperfect solubilitjs renders catechuinappU* 
cahle af a test for jelly* ^ 

, next substance that I tried was the axtract^of rha- 
^ny, a preparation iiaid to be brought Troql the PoAuguesC 
settlements in South Atnerica ; and, in con^equened of'ils 
topic qufsjlityf lately proposed as an addition to the' materiii 
lUpdicO* , ^Jlt coutuina a large proportion of tan; from ihi 
.e;fperim^t8 that J have made’ upon it, larger ifiati any 
otherit^tni^eut aktract with rvhich w'e are acquainted; tt 
appear^ be more holhoi^heous lii'lts cbiisisten^; it 'i» 
pQj^’^ieteiy wfublelh water/ dhd retoove ^j^elty 

irom^yfp 'iotutidn^^ipdre feidify thatf^the other sobstaipces 
liwi* tried, ^r«ifier<>ieh pointed it*ou%' asPthe 

td %Htch of. : ^ 

f giting pa of VBc wull itf Ibdn 

^b 4 jr^tetr s^ipe 

tips latl^ subai^nce*' ']^ W|jeeiv 
^iapon the highest authont)-, that i^Mr*uutciieu 



ON XlIB UNION OF 

W*V 3 *, that i5U)f;rla;»s vonmtp ,nearlt of puye jelJ>, I^am i^nfila^s vjirw- 
not dispoyf^cl to^niieiftion th«s geueiw f^ct: but J may men- . 

tioi 4 4a^tba oi my oivu exp^naiH^ that thii» m, not uU lu g,.iaim«, 

ways the and that^ e\en in a luajprfty of in^tances^ 

tl>e iauighisswthat ia pi;oci:^i*ed from tiie jliopa wii| be •found 
to Ojmitam ^ consi ierablo proportioa of insoluble matter, 
ubioh 1 cpiiceive to be of the patm^ of coagulated albumen. 

1 he vp^oportiuu of the matter soluble in wa^er, whiph 1 re- 
gard aa pure jelly, and of tiie uiboluble part, is very various. 

In one iM<itancp,i where the Ibinglass was boiled with twenty 
times its weight of water, the jelly that was formed, instead 
of holding in solution $ percent of bohd matter, was found 
to contain not moie than 3*8, and although the addition of 
more water carried oif soinp of the substance which bad been 
le ft at the first boiling, stijl more than 2 ?^ of the ibinglass was this mav 
"Teftv apparently incapable of farther solution. This difii*- he se^urutod. 
cuUy is obviated by boiling iMiigiass 111 water, pouring off 
the jelly, and evapomtiug it to dryness ; by which means a 
substance is procured, that is always ready for expeiiiaents. 

But us this opciatiouis attended with some trouble, 1 wish 
to substitute for it a solution of glue, accuidiiig to the pio- 
cesb employed by Mr. Biggiu. Ulue is entirely soluble m 
water, and therefore^does not present the objection that at- 
taches to isinglass, yet there aie some ciicumstances, v\hich 
seem to render glue less eligible fur the purpose of experi- 
ments. From the mode in which glue is prepared it might contains 
be supposed, that it would contain a quantity of albuminous sdbumcn, 
matter ; and 1 was contii ined in this opinion by finding, that 
a solution of it has a precipitate formed Jn it by 6eiug boiled 
with the oxim^tnate «f mercuiyf. The quantity of muriute muriate of 
of soda that exists in glue must be considered as an im- 
purity, which may have soote effect upon t^e combination 
of jelly and tan. A more important circumstance, however, 
and one yrhich appears ^ have been distegardeU hy those 
who Imye employed gliSe^at a tii^t for ^n tl^at, ua it is * 
usually prepared, it eoutains a cousideraMi ptoportron of 

» . . r * 

* Hatchgt^ 3Phil. Trtns. 1800) Wivy, Phtt. Thino; tOOS. ^ 

t This drcumst^nce hadhten noticed by ^r*ThomMli,CheSl. Vdl. 

V, p. 470. ’ ^ 
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and much 
water. 


Glue differs 
considerably 
from isin«las«* 


Expcrfmehts 


wtfter^ By i^nnitting fflue ((JivitUrd ioto small pieces to re** 
mmntaa; bf abbu^^TSO® for 34 hours, I found that it 
had Ihst I Of per oeiik ol^te weij^ht. And e'Tefi ulthomgh we 
mi^ht have tte' glue in a state of complete difneas and 
piurity/l^ should doubt whether it be a proper substance to 
enipVoy on the present occasion. Although it possesses the 
properties which charaGt|ri>Ke jelh", j^et a solution of glue 
' will be found to differ from a -solution of isinglass, while, they 
both contain' the same proportion of solid matter. This 
difforeuce is' the most remarkable with respect to -their 
pow^T* Of concretion. A solution of gloe, which I found by 
evaporation to contain Vt its weight ot‘ solid matter, al*- 
tbough strongly 4dhesiv^e, remained quite ffuid wljen cold, 
wheftiil^ a similar solution of isinglass jelly would have been 
perfebily cop Crete. Glue also diffei's from isinglass in be- 
ing coiisiderabh' mure solubfo in cold water. Glue biokSh 
into small pieces, arid digested in ten times its weigtit of 
%vater, at the teuij>erature of the utiuosphere, was in 48 
hours entirely broken down, and so htr dissolved, that tlie 
upper part of the fluid strongly precipitated the infusion of 
galls* Pieces oi' isinglass treated in ihc same inanaer were 
softened, arid had their bulk increased, but the fluid was 
scarcely affected by tan. These circumstances led me to 
regard glue as diflerent from isinglass jelly, and as possess- 
ing In an inferior degree the ciianicteristic properties of 
3 %: _ 

From these dilTerent ci returns tauces I determined^to ifm* 


flohtbl? pld^^the soluble ^larts of isinglass, and' the extract of rbft1?a-4* 
of ismgiassaiid ny, iu^'my fitu're experiments on the eombinatipn of* tan and^ 
Tkitany.^* jelly. *Buf before TeiS'ter upon^a desehplionpf the results;^ 
that were Obtained by 'the union Of these substances,-! think 
it ffecessah^ to point out the difficulty, -^wlitcil-^occ^urB in thet 
prosieebt^oq' ‘ of tht^e experirneUts,wponieularly in the:cpU 
^ Jec^tibg^Of the preeipitute.r Vv'hen^e^nn and jelly areuot; 
pifRculty of empipyed'«ti:a state of oGosideniWc<^^KWtmtion, and^wlieiv 
they tfro ilfof added toother in -tbatpropUrtion^^wflikh seenHlt^ 
to form j^hf^most perjlect compound, the precipitate eepK** 
rate^ ^hydy jfrp^ the ffuiit, 'or sometimes wiciiatiis pern^ 
'pently suspended; and when it ie pO^ssed through a fit|er,'it 
adbjeres to the paper so strongly, that it cannot be eo|p-r" 

plptely 
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pletelyreniov^?d frofni<;.i^' Nor couH lioUviatothis bbj^'troni^ 
by weighing thti paper before aud afiJr 'tlio |b»td»hu:<i passt^ 
eel throiigb it, ancl^tbtid eah^iihailWkg- tl^ weight of the prec'U 
pitate. 1 found that in thi« case the paper DC^nlred weight, 
not only from the precipitated matter,, jlait likewise 4roin 
what was still retained in solution* VV^ien an infusion of 
rhatauy in the proportion of 1 to AOpas passed thi^ough a^' 
paper til ter, the iilter when dried was found* to have acquire 
ed an addition of not less than I’-o of its former vvx ight. A 
solution of jelly of tae same strength passed with difficulty 
through, the paper, and a large part was detained hy it^ 

Hence it follows, that, except iii those cases where the fluids 
neutralize each other, so as to precipitate all their eoiitents, 
we oaUriot ascertain the amount of the ■precipitate from the 
weight gained by the Alter. Wijat has been said will* be 
sul^etjt to Ihow, that rierfect aecuracy cannot be attained* 
in these proces:»(*s, even w ere the compound of tan and jelly 
in all cases a imitbriii sulistnnce. 

1 was soon however convinced, that the substance formed The pr<»c:pi- 
by the union of t;in and jolly varies considorably according 
to the circnmstanccs wudtnr- which it is formed, purticuiarly 
accofdiug to the propoitiou'iu w'bich tlm two* ingredients are 
pres?»ntod to each other. W itliuiit entering irrto a detaii;of 
the numerous trials, that I made iipon.this siibjectyi 1. 
rtmfl think it sufficient to give an' account of one e^pe- 
ri incut, that may sene as a specimen of .the rest. I uio«t: 
here remark, that, although iny experiment agreed 
cieutiy to satisfy me respecting the nature the conclusions 
that were to b^dcduced from them, yet J!; never performed 
two, in which the results exactly vcoinciderL 

Three equal portions of thtv extract ^fv4rhatauy dla-r 

solved in ten tiines their weight ef !^'eter;.uudthTee.poi^ 
tioiw of 'j^flly from jsinglflss were prpc^q^c^l, bearing respec-r 

lively ike proportions of ^^,4, and d tp ibt; three portions ..of 
rhatauy,^ **"l’beAe were dissolved tu:^^ual ^qu^itities o£ 
w^;r^;kept soluble by hefitv^eud added te.tb^ three portjiona 

of rliatuiiy. /Copious precipitates w|^*ejpiHMiuced ie allrpf 

them, and stanxiiogj for^ some tiWr.tlie ^pperuotaut 
fluids became clearv Tj;fe precipitates ,V5^i!e collected and. 
by exposuris to^hiB^me bqgt,. 41} th^ fosi- 

duai 
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dual tekts *hat 

qiiaatSly :U^ tt|ieou^f|4 ^ * ,bat ^ wai^ pf 

coumaiiEioh tm eopi^^a ‘m tbp aaa rcq^i^jed tl^e. 

ciaaDPit qjHftotUy of jellj*« The weiglMs of4hP#r^aipi^tt!^ 
were**!#, .eech othe^ in>^1^ ratio of J(if» SH'.di pod, 7* \A^ iu 
thO'Ottset^he i¥bole of the jelly had. ei^tared into couibinit* 
tioDv the proporttoB oi^ the jelly to the tan.ndght be esti*. 
matedi.^ lu the first expeiriiiient^< i. e. where s patta of jelly 
aud '10 of tan were employed, the jelly and /tan in the^roip** 
pound were nearly equal; where 4 parts of 
added to iO of the rhataay, the proportion ia4heepnif{M>und*^ 
was as 42 to 58 ; and where only U parts of jeUy^had U*eii 
eipployed,, th€*compodiidy.eonsifi|pd of 28«5 partaof jelly to 
71*5 of rbatany* t From these experiments we leamv that in 
propottion* as the' tmi exists in .excess more of jt becomes 
When the tan united to the jelly ; so. that if we were to attempt 

»ate theameunt of the icily in any fluid by the weight of 
with the jelly« the conapouod which it forms with tan, we Ibould much 
overrate the quantity of the jelly. Having found, that, 
where the solutions are employed in a state of considerable, 
eoncentnition, a compound is formed consisting of nearly 
equal weights of the two ingredients, we might conclude^ 
i)m0 the quantity of jelly in the third experjaieut^pas^in the 
proportsonxif 3'5, while ia fact it was no mere.thafi ae Ur » 
MTeicnces of " The physical propsrttes of the prec|pitatcs weraconsklw- 
{bo ptocqii- / aldy different^ so as to indicate adiflhiuace in thpi? chemical 

OcNliposittOQ* The first4 precipitate, .which. was, 0 Qioposed 
nearly equal parts of the. two ingredients^ was of adarlo^sd 
eotopTy of abavd imd brittle eousistenct»'hpd.pfesentQd}^ 
•hmiug fifactofe.^ The second was 'alee hard,:^uh lather 
and it had aihrowitbne ; the third, contmoiitg the 
emidlest quantity of jelly, was of « brigikl ledchshi broami 
and ebuW <be pulverised between the,fingers, Ija*iOrder,.to 
dsisbIldimoTeclearfy tile difibrence^ between ^tbety*. pi?siapi^ 
4tdiy^thejK«were*stl9cethdrto^ ofysuirfa rchgeuts 

tbepower'aC^iemovittg Inun them the osdrm^df 
^ fla^^eiid^tbve d^dDfnpOn^dri^m^mostpei^^ 
bi4BflSrel0ii^:^by Imfling 

lOrge quantity of wider, in consequence' of which process the 
fittid was fouuA to Imve of eopi«^1y 

precipitatmg 
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pfetSj^tfcH^g^ j^ljr^ The «3rtiibt|e4 lif 
and was ttKb ^Kghtiy ftflfect^4»y MlllAba sh^w^ 

ingf, that it cotiliil^'tt fhiniite pbnA€p of *g«lllifc add ; no 
edbtt wafe^ feoaj^evei*, prodaced '-on it by the^jnfttriacte of tm^ 

The bolted precipitate now approached ii^ita appeanutee to 
the one which watf Cootposed of et|ha1-parts of tan and jcHy ; 
it VMS of a deeper ccdoOraud hardier ponstetence. The first 
of tfaear three precipitates was boiled m the aame manner 
that this third bad been, btit the water was not in the least 
dCfi;f«e.a0ected by jelly. It may appear singnlar, that any 
part. dPscf snbstanoe,* tehich bad ibeen precipitated from 
water, should be dissolved by it, but it probably depends 
upon the action of the greater mass^ of the fluid; atid the 
fact is^ con firmed by Mr. Davy’s remark,' that the stronger 
the Mdlutioos are upon which we operate, the more complete* 
ly Wjfl'tliteir solid contents be separated from them. 

From the foregoing observations and experiments we may Accurate. 

Infer, that the method of detecting the quantity of jelly in sult^ not lo bs 

any fluid, by the precipitate which it forms with tan, cannot 

be employed with any prospect of olitaining accuTStC re* 

gulfs ; lior can jelly be depended ^pbn for the puriMHse of 

obtaining the amount c^frthe tan in any astringent vegeta«* 

ble infusion. In 'the* atittnal analysis this deficiencjr nkW 

probably be foutid of little importance; for, notwithsUnd- 

ing the proportion ofjeUy^ which enters into our solids, ahd 

which may be readily extracted from them by water, I am Nojeifritiths 

inclined.to believe; that nothing, which improperly entitled snimal 

to tlife namo of jelly;: will be found to exist id any of our 

flilicte; Wben^T ^-first began these idvettfigations l wastm* 

duced to ibnn a t^ontffdFy' opinion# end t contwwy^doctmods 

ir^inttaiiHsd in out most Valuable syatbcndtie works. . I Juive, 

however; endeavooredi to prove, that jelly is not fouii4>.ui 

the blUod,> where it has. been supposed to exist in the largest 

quamtify^V' r do not^fliid aiiy traoe^of it iii»the albumen ovi, 

in the salivui in the fluM^of the hydroegphatoe, of epina^bi*. 

fitda, or^ of ascites, nor in^tbe bquor amnih By. faf *the 

lutg^t pi^portion^jo^ amm^ these flhUbi is.al«- but slknmca, 

bimew,vexitthif oiKhttmesiD its CM%alaMi nod sometHMs 

• rhf^is^iraastcalTi^s. Y, Jj, 47^, 

In 
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and niuc*i> ? 


Bo’f'icu ar ^ 
decomposed. 


Att-^rno* to ei- 
t thA III 

quanutit* . 


MCif!SlP#snidll 4)F^B(IMCf€ ietD« 

ip pfjfpearB/hpwewy l?i>* 

SOIII4S apindal Bubsfiuine beside the ^ least in the 

gretttcual'partief them^to which*) have hitherto assi^ed the 
name ef muede, but whether pfO{!irerly, or noV must be the 
8ubje<;t of future cppdtderation* * 

^ » * i am, Siltf > . 

y « Your obedient servant^ 

Liverf^h 4¥g4 8, 1809^ - J. BOtilTOCK.. 
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The Bakerzan Lecture, Jn Accoxint^of some new anahjtical 
Researches on the ISfalure of certain Bodies^ ^c, 
kluMPiiRY 1 )avy, JEsq. Sec, IL S, r,R,S, Ed, andr^^r, 
ILL A. 

f Continued from rol, XXIlT^p, 33 4, J 

6ft’ Experiments on the decomposition and Composition of 
the Boracic Acid, 

Xw tbf* last ’Bakfrian Lecture* T have given an account of 
an experiment, in which boracic acid ap^eOrtcl to be de- 
composed by Voltaic electricity, a dark coloured inflate ma- 
rble «.»ibstancc separating from it on the -negative surface. 

?u the coutse of the spring and sutnlnicr, I made tnhny 
attempt'! to collect Quantities of this Sltb^tance for minilfe 
cxatni nation. ’ When boroci^ add,' moStcficd with watbrj 
was ^xpoucd between \\v6 suvfhceS 6f pTatiiia, ac|G(l op 
tlic full |o\\er of ihfe battery of ’ five Tiuridred, ^an' olivet 
brown mactCT iinitedlateiy be^an to foW on the fiegative 
sOffacH w^lith gradually incteased in thickness, and at last 
app€til‘(jtl almost black. It was {Wfatancnt'in ^ater^ fefft' 
with effcrvVsbfeifoe in Waim nitrous' acid.* 
heited^to Tediiess'iii^oii iftc platina it burnf sloVlj'-, anJf gav8^ 
oft'’iithlWfumesi*lvinfch*sTiJ^tiy feStlenerf moUletiey rfVnids^^ 
paper) 'and it liSft tf black mass, t?b1cb, wbeS'^cidmined 1)y 

* PhU. THuw' for t8a$> «r ifcX, p. 381, 

tha 
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the mftgntflev, ajipea Wd Viitedtt* at the rface, and evidendjr 
€:otit*wri«?d*ft fixed dcW. 

Thes« circitttilffattces deetfied dtetmitly to aho«(e the de- Tiie comSusti- 
compoMtidrt and! fecomposhndir of the boracicfacid; but as olnahird 
the peculiar combusjtible substance Weja a^ itonconductov of in iliin filing 
dccttfcity, t Mv4nt hble^to obta/rnit, except in very thin 
films npCHfithe platina. It wa^ not' ifostible to examine its 
properties raitidfeely, or to determine; its precise nature, or 
whether it was the pure boracic basis ; I consequently eo- 
deavoui^ to appl> ol^er methods* of decomposition, and to 
find other mofe unequivocal evidences upon this important 
chemical subject. 

. 1 have already laid before the Society an account of an 
experiment*, in which boracic acid, heated in contact with 
gota^birim in a gold tube, was converted into borate of po- 
tash, \t liie same time that a dark coloured matter, similar 
to thatprdduced from the acid by clertricity, was formed. 

About two months after this experiment had been made, 
namely, in the beginning of August, at a time that I was 
repeating the process, and examining minutely the results, 

I was informed, by" a letter from Mr. Cadell at Paris, that 
Mr.Thenard was employed in the decomposition of the bo- 
racic acid by potassium, and that he had heated the two d^(oinpo<,e(l 
substances togethef in s| copper tube, and had obtained bo- 
rate of potash, and a peculiar matter concerning the nature 
of which no details were given in the communicationf. 

That the same resurlte must be obtained by the same me- 
tbods'oF operating, there could be«no doubt. The eviden- 
ces for the de<^mp 09 tfion of the boracic acid are easily 
gained; the byntheticaf proofs^ of its nature involve more 
complicated circuvlistances. 

I found, <»hat, when equal weights of potassium and bo- potassium and 
racic acid were heated together in a green glass tube, which ^ 

had been exhausted after living been twice tilled fi-ith hi. 
drogen, there Wttis a mostjfitense ignition before the tempe* * 
rature was nearly raised to the red heat ; the potassium en- 
tered Into viv^td infiaOSrtiiatiotii where it w«ib in contact with 

• Phil. Trans. Part 11, 1808, p. S43; or Journal, vol. XXI, p. &75. 
t 1.UMW an* Th4kiiiA)a pfipw it is «ac Iwt v^nei S£0. 
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tb^ Im>w»c «cidi» Whei|tbj|»i|^ faild be?o ^ whiiv- 

nil«% before it wKiUb^o4»ced into tb« tab?* p<iiiir4ered 
Mi mftde UM of Milo yet iw«ai» tbeNqmntitir of gOV^rgiven 
Oi|t in tbe opoiutioa 4^ pot exceed twice tbo voltHOo of the 
ecid» and was htdrogen. 

mild only n^e twelve or fearteen 0tiipe of epch of the 
STua^ subetaoceB in tlM|) amlo of coodacting the eeporimeot ; 

for, eheo larger qaantitiei weie employed, tbe %lm tube a1<< 
ways ran into fittien from the intomily of the heat produced 
during the action, , 

Effectof naph- , When the film of naphtha b%d been cftrefo^ljr reinov- 
^ ed from the potassium, the mass appeared black through- 

put; but when this had been tbe case, the coIoim: was oi^ a 
dark olive-brown. 

PTopoN Jq several experiments, in which 1 used equal parts of the 
on oft ctwo. metal, 1 found that there was always a greaP^atS^ 

lity of the former in tbe residuum, and by various trids, 1 
ascertained that twenty grains of ttie potossiom had their 
inflammability entirely destroyed by about eight graips of 
bqrpcic ^cid. 

^ppusttts. for collecting considerable portions of the matters form-»> 
ed m the process, I used metallic tubes foniished with stop- 
cocks, and exbaualfd after being filled^itb hidrogen* 

When tubes of brass or copper were employed, ibe heat 
was only raised to a dull red ; but when iron tubes were 
used, It Tim|jp(g|hrrl to whiteness. In all cases tbe acid was 
decomposed, and the products were scarcely difTerhnt, 
Remits in a When the result was taken out of a tube of brsfss of cop^ 
***• per, it appeared as an olive coloured glas»| having opaque^ 
dull olive«^brovui specks diffused through H* ' * 

It gave a very slight effervescence widi water, uihI pOrtir 
ally dissolved ip. hot water, a dark olive coloured powder se- 
parating from it, < ' > 

. Inan iron tube, The'resolts from the iron tpbe, which hed^beeu ceucb 
* more stiongly heated, were darINolive in semw partli, OWdal- 
i^ost bhmk in otbem. They did not effierresco with wcmu 
waften but were mpidly acted upon by it, and diro^tmfridee 
sepeymiKid by washing wereof aehadoof qflHu^sodi^ aato 
appear almost black on white paper. 

TbueolailoM oblaiaed, when paMi a filler had 

afchit 
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« faint nHve‘ tint, tiiid cobMni^d sisli^rate of ik>tft9h^iiiid 
potnftli/ ' hi OWMF #hoit iiifttead'of n weitk sokitioti of 
nturmtic^dcHl^tim'iised foi^ ihe 6alhHeiiitfl€er»ftoin 

the iMatniuttbfe* matter, the fluid p^me thtthigh* the filter 
rolourlebS. ^ I • * 

tn de^ribhig thb |>topetMes of thJtiew inflammable' sub* Lsr^t qxmn* 
stance sej^fatrnl by wn^hiti^, I shiiill4fibak of that collected 
front opmttons condoeted in tubes of brass, in the itiantier 
thatches heed just mentioned' for it is in this tray, that 1 
have collected the largest quantities. 

It«et^t|^rs ^ a pulverulent mass of the darkest shades Its properties, 
of olive*' ' !t is perfectly opaque. It is very friable, and its 
|jowder does not scratch glass. It rs a nonconductor of elec- 
tricity. 

When it has been dried only at 100* or 1^20®, it gives off Heated iu air. 
IfiimHure by increase of temperature ; and, if heated in the 
atmosphere, takes lire at a temperature below the boding 
jMHutof olive oil, and bums with a red light and scintilla- 
tions like ^arcoaU 

If it be excluded from air and heated to whiteness in a Heated in vt- 
tube of platina, exhausted after having been filled with hi- 
drogeii^ it is found very little altered after the process. Its 
colour is a little darker, and it is rather denser : but no in- 
dications are* given of any part of it having undergone fu- 
•iouy volatilization, or decomposition. Beibre the process 
Usspecific gravity is iuch, that it does not sink in sulphuriQ 
acid; bgt after, it rapidly falls to the bottom in tki» fluid. 

The phenomena of its combustion ate best witnehsed iu a It^ rombii^Uoa ^ 
i^fcori filled w’^th ojtigen gas. When the bottom of the re- 
tort is gently heated a spirit lamp, it throws off most 
vivid seiotiilatious like those* from the combustion of the 
bark of charcoal, au^ the mass bums with a bnlliant light. 

A sublimate i ises from it, which is boracic acid ; and it be- 
COfueSiOOal^fid. with a vitreous substance, which pibiw like- 
wiaa^t^ hfi^bqeaoic actd;.^And after this has begu washed off, 

'the ^e^uum aippsafa perfectly black, and reqitim ^higher 
temp^tpra.^lbf itajinflainmatioD tbaui the oKve coloured 
s^^l^lHacej Us inflatoma^ion produces a fmb portion 

of boracic acid. ^ * 

' tfa*.]>tfiuli«r WiflMfevaU, sab- anttlm ;KiiM. 

' c ttance rutic acid gu. 
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Stance occasions some betttiiiful phenomena* When thfs 
is brought into cenirtnet with it at common teiriperatures, 
it instantly takes tire,Wnd bums with a brilliatit white light; 
a white substsfOcc roats^thc interior of the vessel in which 
the c'^periineftt is maeJp, am] the petuliar substance is found 
' covered by a white film, which by wasliing affords boracic 
Ocid, and lea\os a b1aci| matter^ which is not spontaneously 
indamniable in a fresh portion of the gas; but which in- 
flames in it by u gentle heat, and produces boracic acid* 
Heate<1 in hi- The peculiurtfiiiflammable substance, w'ben heated nearly 
d^jn or m-. redness in hidrogen, or nitrogen, did not seem to dissolve 
ill these gasses, or to act upon them ; it merely gained a 
darker shade ol* colour, and a little moisture rose from it, 
which eomleii‘*ed in the neck of the retort in which the ex- 


its action on 
fluids conuin* 
ing^oxii'en ; 

nitric acid. 


lulphuric acid , 


muriatic acid, 


& acetic acid. 

It combing 
with tixod al- 
kalis. 


periment was made. 

On the fluid menstrua containing o\igen it produce/Tef*^ 
fects, which might be looked for ftom the phenomena of its 
agency on gasses, 

M"hen thrown into concentrated nitric acid, it rendered it 
brightVed, so that nitrons gas was produced and absorbed ; 
but it did not dissolve rapidly, till the acid was heated ; 
when there was a considerable effervescence, the peculiar 
substlince disappeared, nitrons gas was evolved, and the fluid 
afforded boracic acid. 

It did notact upon concentrated sulphuric acid, till heat 
was applied ; it tlien produced a slight effervescence; the 
and became black at its points of contact with the solid ; 
and a deep brown solution was formed, which, when ueutra-* 
lized by potash, gaye a black precipitate. 

When heated in a etrong solution muriatic acid, it gave 
it a faint tint of green; but there was no vividness of action, 
or considerable solution* 

On acetic acid heated it had no perceptible action* 

It comliined with the fixed all^alis, both by fusion an^ 
aqueous solution, and formed paVfe olive coloured coto- 
pouiids, whicii gave dark precipitates when decoxap^s^ by 


murisittc acid. • 

Its action on When it was kept long ill contact with sul^hdT in fcteibn, 
sulphur, Jt slowly dissolved, and the sulphur acquired an oliye tipi* 

fhosphoriis!, phosphorus^ Ond ofter an 

honr^a 
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hoar’s ej^posure to it, had scarqoiv diminibhed m quantity, 
but tho phosphorus had gained I tint of pale gieen. 

it did not combine with mercuiy, wjrieu they were heated and mercury, 
together. 

These circumstances are sufficieltt to show,lhat the com- DiiT. rs from 
bustible substance obtained from borJeic»aoid by the agency known 
of potassium is diffeient from any ^tber known species of 
matter; and it seems, >is far as the evidence extends, to be 
the same as that procured from it by electricity ; and the 
two series of facts seem fully to establish the decomposi- 
tion, and recompobitioo of the acid. ^ 

Frqin the large quantity of potassium required to decorn- Boracicacid 
pose a small quantity of the ueid, it is evident that the bo- contains much 
racic acid must contain a considerable proportion of oxigen. 

I have endeavoured to determine the relative weiglils of the 
,.^eciiliar inflammiible matter and oxigen. which compose a 
given weight of boracic acid; and to tliis end I made several 
analytical and synthetical experiments ; 1 shall give the re- 
sults of the two, which I consider a& most accurate. 

. Twenty grains of boracic acid and thirty grains of^potas- Apparently in 
Slum, were made to act upon each other by beat in a tube of ^ 

brass; the result did not effervesce when wa»hed with dilu- baseT’*^^ 
ted muriatic acid; and there were obtained after the pro- 
cess, by slight iixiviation in warm water, two grains? and 
about six sixteenths of the olive coloured riuiUer. Now 
thirty grains of potassium would require about five grains 
of oxigen, to form thirty-live of potash ; and according 
this estimation, boracic acid must consist of about one of 
the peculiai* inflammable substance, to nearly two of oxi- 
gen. • ^ ^ 

A grain of the inflammably snbstan^e in very fine pow- in another 
der, atid diffused over a large surface, was set fire to in 
a retort, containing twelve cubical inches of oxigen ; three 
cubical inches of gas were absorbed, and the black resi- 
duum, collected after tbe^boracic acid had been dissolved, 
was found tp equal five '^(fghths of a grain . This, by se- 
cond com^sllou^ was almost entirely converted into boracic 
acid,. with the absorption *of two cubical inches and ont 
eighth o& oxigen. The thermometer in this expern 
meat was at 58'’ Fvahi*enhett^.aud,i.bt; baromate^ at 30*^. 
yau XXIV^— Sept* 1809* C Acaaril<^ 
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oxige^ to 
1 base. 

Oaide vri(h 
84*6 per ccn> 
of oxigen. 


Aceotdmg to this refttiU, 1pK>rocHr«icM would cottsigt of one 
of the inAfttnmable natter to about of oxigeu'; and^tliie 
4alrfc<^i^idual subsiaim^ supposing it to be the iu- 

fimmoble umtter.couibmed with less oxigen thee ie 
cient to constitute boraciS aei^> would be ao .oxide» conaist'- 
ing of about 4*7 oV irYaoimtt&le wmtter to 1*5^51 of oxigen* 
Sources of er- These estimations, 1 yo^not however venture to give as en- 

tbe^ans^sS * <Jo^Tect. In the anatytical experimentsi there are pto- 
synthses. baWy sources of errour, from the solution of a pavt of the 
inflaiUniBblema|^ter; and it possibly may retain alkali, which 
cannot be separated by the acid. In the synthetical pro- 
cess, in which washing is employed, and so small a quantity 
of matter used, the result^ are still less to be depended up** 
on; they must be considered only as imperfect approximu** 
tions. 

thebsso of From the general tenour of the facts it appears, tb^l^ibs^ 
boracic acid combustible matter obtained from boracic add bears the 
same relation to that substance, as sulphur and phosphorus 
do to the sulphuric and phosphoric acids. But is it an ele- 
mentiQy inflammable body, the pure basis of the acid ^ or 
is it not, like sulphur and phosphorus, compounded? 
Tbsdatk olive Without enteringinto any discussion concemt^ig ultimate 
substance most eleigeiitary matter, thete are many circumstances, which fa« 
probably a vour the idea, that the dark olive substance is not a simple 
body ; its being nonconducting, its change of colout by be^ 
ihg heated in hydrogen gas, and its power of combining 
With the alkalis ; for these- properties in general belong to 
primaiy compounds, that are known to contain oxigem 
1 heated the olive coloured substance with patassitim, 
there was a combfn^tion, but witbouf any liAnittous appear- 
ance, and a gray metallic rftass wa;? formed ; but from the 
effect of this upon water I could not affirm, thut any oxigen 
bad been added to the metal, the gas given Off had a pecu- 
liar stue^l, and took up more oxigen by detonation * tbati 
pure bidrogen, from which it sCiqns probable^ that it held 
some erf the combustible mdtter in solution. " ‘ 

^Exposedtotbo to tuo, that, if the puire inflammaUe'bodis wen 

po* capable of bsTiug ^xigenatad by potasaihin y pirt- 

-tBdMjji'pwieUnBtnmge^ affiultyibr okigaff^tlMn^ldtogeu 
thhrtrfm^eba ifilsf bfoo^ 

I mad 


(003 pound. 


Hented whh 
potastfittin. 



picoMPotmon or pojuric acio4 1 Q t 

tttadti ftnotber/latpeninent en operation of pota^iom 
on the oU^e eofoured substance, and ejcposed the mixture to 
a sitaall quantity of ether, hoping thai this might contain 
only vrater enouig^'' to oxigetmte thef potassinm ; but the 
s»ame result occurred as in the last Ase; and a combination 
of potash and the olive coloured subnancc was produced, 
insoluble in ether» ^ ' 

1 coverrcd a small globule of potassium with four Or five in vaeuo, 
times its weight of the olive coloured matter, in a platina 
tube exhausted, after being filled with faidrogen; and heated 
the mixture to whiteness : no gas was evolved. When the 
tube was cooled, naphtha was poured into it, and the result 
examined under naphtha. Its colour was of a dense black. 

It had a lustre scarcely inferior to that of plumbago. It 
was a conductor of electricity. A portion of it thrown into 
occasioned a slight efiervescence ; and the solid mat* 
ter, sepiwated, appeared dark olive^ and the water became 
slightly alkaline. Another portion examined, after being 
exposed to air for a few minutes, had lost its conducting 
power, was brown on the surface, and no longer produced 
an efiervescence in water. 

Some of the olive inflammable matter, with a little potas^ 5rith*?ronjS^^ 
Slum, was lieated to whiteness, covered with iron fihnp, a logs. 
dark metalline mass was formed, which conducted electri- 
city, and which produced a very slight effervescence iii wa-* 
ter, ai^ gave by solution in nitric acid, oxide of iron and 
boracic acid. 

The subatanoe which enters into alloy with potassium, and 
with iron, I am inclined to consider as the true basis of the 
boracic acid. • ^ • 

In the olive coloured mattes this basis seems to exist in Olive coloutai 
union with a little oxigen ; and when» the olive coloured 
substance is dried at common temperatures, it likewise con- 
taitfs water* ^ 

tn tlie black noncond^ing matter, produced in the com* Black matter* 
bustion of the olive coloured substance, the basis is i^tri* 
dently cosabiued with much mord oidgen; and to its full 
atatopf oxigenwtion iicosistitHtesJi§0^olc acid. 

Froia the colAtr of the oxidtPi ai^ their soipbility io alhw> heiaete^ 

lit, firam tbrir gaiiMil •nd tb. 

'C« cwductio. 



ftssi^BcfxKit ftiroHtc Acto. 

, c6nductlk|^ natiti^ flud lustre of tlio oiuttei^^todbcocl by tb^ 
action 6f a stu&U qiiwtity of potaesium upon the olive co- 
loured s\ih»tauce^ ana from all analogy ; there 19 strong 
son to coii3id<«r the hl)faeic as itietan?^ in its Uaturef 
and 1 vcutare to proppse for it the name of bdraehun^ 


7* Analytical Tt^uhies respecting Fluoric Acid* 


heated. 


First eyperi- I'have hi toady laid befoio ilio J^ocioty the account of nay 
THcntsoii auo- first experiments on the action of potassium on fluoric acid 

ric^cidgab. 

1 stated, timt the luotul burns when heated^'iu this elastlo 
fluid, and that there is a «reat absorption of the gas. 

Since the time that tln^ connnunioation was made, I have 
earned on vaiious processes, with the view of ascertaining 
aceuvtiloly the ])roduet j of combustion, and 1 shall now d^!S^ 
scribe their rc->nlts. 

Fluoric acid hen fluoric aeivl srrts,lhat has been procured in contact 

gas i'lirodii'cd ^Us*,, it. intioilnecd into a plate glass retort, exhausted 
to poussiuiB, Btiiig filled with hidrogen gas, and containing potas- 

sium, white fumes an* miinediately perceived. The metal 
lo**es its splendour, and becomes coveied with a grayish 
crust. 

heated. When the bottom of the retort is gently heated, the 
fumes Ijerome more copious ; they continue for some time 
to lie ernitied", but at last cease altogether. 

AoacMition of if the ga> is e\.. mined at this time, its volume is found 
hidrogeniQfie be a little inciCAscd, by the addition of a small quantity 
of hidrogen. 

S^ondappli-. fume^ are^produced by a second application df a 

^{(in of b»at, low heat; hut when the terwiArature is raised nearly to tlie 
tare wftS! * of sublimation of potassium, the niGtol rises through 

the crust, becouus first of a copper colour fiUd then of a 
bluish black, and soon after inflames and burns with 'a most 
^ brillmnt red light. 

♦ FJid n, isos, p 341, rirmrnal voK;!{|i;Xbp. 37 A) 

Thecomlmiuoa ot poth^Hiuiu in daoric at id ] have sijice seaa 

€il the namlxi of fhc Mooitc 11 1, 11)1 oady ho often 0 ao(ed, ^s^ observe 

cd^hy M yi d^y t usshc and Tltf nrtid , but no notice w falifeiibf the 

]^ts. fTbcy pTHetit mtHiber, V* lift 3 " 


and temper.i- 
tare raibed. 


Aftev 



IN<^CIllJ£f PL|rORIC ^CIP. 

After this cQmhiu>tion, either the whole or a part of the Product of th« 
lliioiic^acid, accofdiuj^ as tl»e qudiititj^ of potabsiuin is jjreat 
or bmall, is found to be destroyed or s«bsoil)ed. A mass of 
a chocolate colour reinuius at the of Ijie retort ; and 

a bublimate^ in some parts <’hoco|ate, and in others yellow, 
is found round the sides, and al the tip df the retort. 

When the rosiidual j^as ufforded/by this opeiatlon is Residual gas, 
washed with water, and exi^iosed to tlie acliiui of an electri- 
cal spark mixed with oxiijen t^as, it detonates and aflbrds a 
diminution, such as inioht be expected from Indvo^^en j^as. 

The ]>ro|)ortioual quant iry of tins elastic fluid diflers a Its proportion* 
lijtle in diftereut operaUons. \\ hen the fluoric acid has 
not been artiticiallv ibied, it amount'* to one sixth or one se- 
venth of the vul line of the acid i;a'» ; hut wlp*n the 

fluoiic acid lias hisai lon<^ exposed to calcn.^d sulphate of 
-'/s»oda, it seldom amounts to one 

I have eudcMVoured tocolU‘Ct hiq»e <]uantitit*-. of the eho- Attempt to 

coUite coloured sulMauce for ininuti examination ; but some collect lai^-e 
j O' \r 1 qtiamuie^ of 

difficulties occurred. the produfct. 

When I used from eighteen to twenty grains of polas- 
hium, in a retoit cunlalnini; from tweutv to thirty cubical 
inchcb of fluoiic acid gas, the iutt n*it\ of the hcdt was s»ich 
ab to fu^c the bottom of ilie retort, and iU stiov the icsults. 

In a vet) thick plate glasb letoit, contaiimig about nine- Sucre sful 
temcubual iiuhcbof ga^, 1 once mu get ded in making a^ae* 
d*‘cisiie cKpeiimcnt on ten giaiiis and a half of pot 
and i lound, that about fouitcen cubnal inches f>l iiitouc 
acid disappear* d,uncl about two and a quarter of hubugen ’ 

gaa wore evolved. The baiometer stood at o0\‘3, and the 
tb( fmometer«at ()l^ Tahrenlieit ; the gav had not been avti- 
licall) diicd. In tins expeiipiciit thefe was very little sub- 
limate ; but the whole of the bottom of the retort was co- 
vered with a brown crust, and near the point of contact with 
rile bottom, the bubstance was darker coloured, and up- 
pioar hmg in its tint to Uuck. 

lieu the product ^as examined b}’’ a magnifier, it evi- PiodiutatoTv. 
dently appeared consisting of different kiiicU of matter: P*»^“*** 
blackir^ Bttbatance, a whitej^ appareiftly saline bub>tan^e, 
and a substance having di£|iiVent shades of brown and f^iwu 
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2 ^. 

to ihetof the 


isrwittltd MmettkcP titontti 

Tbe muss did not c6ndact and tettne of ita 

parts coultl be separatnd^ so uS to examine Ui tO tfiis pro* 
perty. 

a portion of^it was tbrown into wXt^r, it eflbr« 
vesced violentl} , and jthe evolved had sOthe resem-^ 
blance in sgiell to plioiohurctted hidrogen, and vtus miinm** 
mable, , ^ 

hon a pai t of the w as heated in contact with tfir, 
it burnt slowly, lost its blown cotohr, and became a white 
saline mass, 

W 1 en luated in oxigen ga^ in a letort bf plate glass, it 
abwbed a portion of oxigcn, but burnt with difficulty, and 
required to he luated iieiil} toifdness; and the tight gi- 
ven out was similar to that produced b} the combustion of 
livei of sill ph II I 

The watei which bad acted upon a portion of it was e\a-** 
mined, a nuiabei of (hei|ol ite coloiiied partirles floated in 
it. When the ‘^olid loaftei was separiited b} the filter, the 
fluid was found to coiitam flinte of potash, and potash. 
The solid residuum was heated iii a small glass retort in oxi- 
gen gas ; it huint brfoie it had attaine^d a reel heat, and be- 
came white. In this piocess ovigeii was absoihed, and aud 
mattei pioduced. Tbe remainder pobsessed the propeities 
of the bubstance formed from fiuonc acid gas holding sill- 
ceoii*« earth in solution, bj the a( tion of wate r. 

In experiments made upon the combtistion of quantities 
of potassium equal to from six to eleven grains, the portion 
of matter separable fiom the water has amounted to a Very 
small part of a grain oufj ; and operating upon so minute a 
scale, 1 have not beljn^able to gain fully d<nAcd evidence, 
that the inflaromablt patt of if is the pure basis of the fluo- 
ric acid ; hut with respect to the decomposition of tins Imdy 
by potassium, and the existence of its basis at lets! e^ombin- 
ed with a smallei proportion of dxigen in the solid prpdoct 
generateAf and the regeneration of \Jie ai'id by the ignition 
of the priAu^^t in ofngen gas, it is scarcely possible to en- 
tertain 0 doubt. ^ , 

The dehorn posltiod of ihk ffborib acid by 
anatogouf to that ot the acids Ht ilulphur*nii(? 
tn iteitbcif bf thi^ da^ers us the |>ui^ tnlKis, ox* ayob iho btuda 

in 
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ia it« qaimpon (orntg e1tcive^^ ; hut new compouivds result, and sulphuric and 
in one oupe splpburetsi^ and snlphitesi^aud in the other phos- ^ 
pliurets> and phosphites of potush, are geueratecK 

Assitex wuaalw# obtained duri OH the coiybustion^pf the Silexalways 
chocolate coloured substance obtained by lixiviation, it oc- ’ 

curred to me* that this matter might Le a result of the ope- of the o^n- 
ration, and that the chocolate subs&nce mighi^e a com- tlon. 
pound pf the siliceous and duoric^basis in a low state ofoxi- 
genatioii with potash; an4 this idea is favoured by some 
trials that 1 made to separate si I ex from the mass, by boiling 
it in concentrated iluoiic acid; the substance did not seem 
to be much altered by the ptoccas, and still gave silex by 
combustion. 

I endeavoured to decompose fluoric acid gas in a perfectly Fiuoiic acid 
dry state, and which contained no siliceous earth ; and for posed by 
purpose 1 made a mixture of one hundred grains of dry * 

boracio acid, aud two hundred^j^ruins of iluor spar, and 
placed them in the bottom of an ttOn tube, having a stop- 
cock aud a tube of safety attached to it. 

The tube was inserted horizontally in a forge, and twenty and made to 
grains of potassium, in a proper iron tray, introduced into on potasgU 
that part of it where the heat was only suffered to rise to generated, 
dull redness. The bottom of the tube was heated to white- 
ness, and the acid acted upon by the heated potassium, as it 
was generated. After the process was finislied, the result iu 
the tray was examined. 

It was iu some parts black, and in others of a dark brown. Product. 

It did not effervesce with water: and wlien lixiviated, af- 
forded a dark brown combustible mass, which did not con- • 
duct electricity, and which, when buriit in oxigen gas, af- 
forded boracic and %uoric ^pid. It dissolved with violent 
effervescence in nitric acid; but did not inflame spontane- 
ously iu oximiiriatic acid gas. 

I have not as yet examined any of the other properties of a compo nd 
tills substance; but law inclined to consider it* a 
pound of the olive coloured oxide of boracium, aud an oxidd oxides!*^^'^ 
of the fluoric basis. 

lu the diy flupfifii; aoid.gib^ procured in a pro- The dry m . 

cx^$8,si]i3tihj« ttf.timt whieijt ^;beei| ipst descHbadt >< «"f 
Terjr ««rtdeitt mtrk, pf, , l(or«<|ic , 

A. 



iSa Siif p^lxi^lkl in 
coUfeclloiired St dccijirf^d tci^ l0^,^t^t4t;pil%hl.{>QS6iblyf-!jN^^f^^ 
3ubsiance from. CQiicedtrared liqiitd fitt^ric acid tWn«^gki’tseaf)tfiice 
iti ^L'ireiiit, j 

^ the ex pert m fctit with plfttl^'dTirfiMi^s^ : f roHi- bat** 

expi^Ut^^^y^ of tw^iifKlr/^1 a|d lifty piateti of 4ix ifi«be&» on ftttwo 
thB'sulijhu«c' %c!€^t he densest that oivibW he obtomed by thedisiiUatk»% of 
sclir^^^*^ concentmted sulpbiirtc'acid ot‘ comment in 

vessels of fcjad. Oxigeti and hidiiOig^u were evolved)^ and a 
dark brown matter separatetl at the deoxklating surface ; but 
the result of an o;ieratioiicondiieted for many hours merely 
enabled me to ascertain, that it wa^i combustible, und pro** 
ducod acid matter iu combo stion ; but 1 caimot^ventovoto 
draw th<» conclusion, that this^a . icl was fluoric acid,' attd* it 
was not tmpOsMbUs that ^omc sulphurous or sulphuric acid 
might likewise exist in the aoliitiotu 
^ 1 heated tljc olive inflammable siib'^fance, 

boifclcacir* tained from the boraciJI^il, in coin^iii fluoric acid 
healed iu fiuo- a plate glass retort ; the ternperutuie was mised till the g4ass 
began to fuse ; but no change, iiuVu^ating a decomposition, 
took placb* 

Pb^mm and 1 'heated six grains of potassium with four gratna bf pOw- 

heat«d*i^hi- fluor Spat iu a green glass tnbe fllled with iudrogen; 

^rogBii. there was a slight ignition, a minute quantity of bidrogen 
gas was evolved, and a dark gray nms^ was produced, which 
acted upon water with much cfl'ervesccnce, but left no solid 
ioflumcnabie residuum. ' . > 

/To he concluded in our next.J 



Itemarks on the ioracic AcUU' nddres^ed to the 0st 
the liiSiifiutCf December ihe 1<)>A, IBOy % F: R. CtfftAfri 
‘pifir; iProfSssor of CheM^t^ upfi^K^abie to (h)i \Aih a '^ d 
Memifif of several Htetarif Sbciitiesl^m 



Jt-IiE'pitscpasj:^ Mirssrs. Tbenard abd 
bkyi> ippftbi^ced, that, d#e^^posed 


^ JOumd;l de Physique, Marcli, 1809, p?25ti. 
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though, the s^^ie a^» tfejBy made kiw>wa 91M of Jopolas#, 

has ac<j^ii;^d a frcjsbiuterpt? fvpm the^expj^oation they have 

jj;iyen of the .phettpmeiia, that take, place during the experi- 

incrit** In factj if, agreeably to these chemists, b^pic 

acid be decomposed by the alkaline m^als, and loise itl^ci|ji * 

properties by the subtraction of tj|^ oijgea, wbic^is admits 

ted to enter into Us composition, thi/ conolnsicff mu3t4>e ^i^is anoxide 

forniedi that potash is an oxigeni zed* substance; and uiut the and no^acoa* 

alkaline metals are not, as I think i have proved, a com- 

, -i? ' fash,liidfogcn, 

pound of alkali witn hidrogoii tind earuoii, or, it you please, andiarbon: 

with hidrogen solely. Wc m !st equally hifer, tlmt the si- jud silexisan 

lex, with which 1 have bhown the alkaline metals may rea- 

.... *■ substance, 

dily tie deco in posed t, is likewise an oxigenizing substance^ 

which, iiisteatl of being the instrument of a decoin posiiioo, ► 

is decomposed itself, liiese points at lea^t follow from the 

explanation they have given of the de<'omf>osilioii of the boi- 

racic acid. In tliis point of view ]^j|||tever iny experiment of 

the decomposition of jlfe; alkuiine by means of silex 

is ifiteresting, since it would prove tl\is substance to be ap 

oxide. 

However, as in admitting, such an hypothesis we cannot xhjs bypothis 
explain all tht phenomena observed during the decomposi- does not ex- 
tiou of. the boraeic acid by means of the alkaline metals, J 
conceived it would not be amiss to make some fresh experi- 
ments on this subject ; in older to ascertain on the one hand, 
whedier it were true, that die boriicic acid is an oxigenized 
substance ; and to discover on the other, if possible, what 
became of the hidrogen and carbon of t^c alkaline metal, 
which disappear in this experiment, without Tbcnard and 
Gay Luesuc having told us any thing of, what they conjec- 
ture in this respect. The resAilt of nif labours I now sub- 
mit to the examination of the class, hoping, that it will per- 
ceive in my zeal uo other niotive, than )|iat of paying ft 
fret^h tribute to science. 

tha>ext^rimenj» I have attempted, the *fpllo'(%ipg 
pariicoUrly attracted my attention. ^ 

As bomeie adid readily decomposes the metal of potash, BorseUseid 

• «l^ JpufUsb vol XXJin, p. 260 . 
t See Art. VI of our prMat aamher. 


I thought 



should prereat 
tbo fonnatioa 
of potassium. 


It does BO. 


ne piquet 
hxiniaud 


does not yield 
the whole of 
the boraXf 


part of its aeid 
cht^at. 


Tho IwYobio 
treaty With 


yielded the re* 
ponton of bo* 

MC4C a4,id. 


Thlt wtperl- 
does not 
tru^Jt^ho^ 
uckaeidto 


€t9 dCiir^ 

t tKou^,. thftt, by Ibis aeid to dr mlxtuTe capable of 

prcdiueldgtlie it would not only prevent Itn 

prodoetton^ but Hkowiie be conVetted into the new sul>f 
obtaipad by decomposing the metal of potfish by bo*** 
mcie acidk I 

7t> ptQ|e how fkr ^is ftonjeeinre was well founded^ 1 ifi^ 
traduced into a ganUrrel the result of the detonation of six 
parts of vegetable charcoal, four of refjnc.41 borax, and two 
of nitrate of potadi. 1 afterwaid tried to extract the alkn<* 
line metal, but, as 1 had foreseen, no nietnl was disen^ 
gaged. 

When the matter was cold, I lixiviated it with a 8offie4ent 
quantity of boiling water, in older to take up all the holuble 
substances it might contain. I aitetward evaporated the 
solution till it was completely concentrated, and let it cool. 
Having obtained from the liquoi oiil} part of the borax I 
had employed; and the liquid tself, after having been 
slightly acidulated, yiiMiug me b<itvery little boraci< acid; 
I comduded, that the suiplns oi ti)it> acid had reiikuiHd 
combined with the charcoal, and must be m the state, in 
which Messrs. Tbeoard and Ga}*Lubsac found that, which 
they had treated with the metal of potash* What seemed 
still to support this opinion was, I observed the reudunm of 
the calcination was of a black bottle green. 

To satisfy myself whether in fact the boracic ac'id were 
contaiued io the insoluble residuum, 1 poured on the coal, 
while still wet, a certain quantity of nitiic acid. I after* 
ward subjected the mixture to the action of a gentle heat* 
A brisk effervescence oo«$i took place, which I ascribed to 
the oxigenatiou oH the subskance, that has been designajUsd 
by the name of 6are*f wbicberesamed its former stale* * 

When the acid ceased^ to act on the residuum, I lixivia** 
ted the mixtuq|| The liquors 1 obtained being aftervRard 
suitably evaporated, I obtained by cooling the remainder of 
the boracie acid, which was nearly*|he whole contained iathe 
borax I had employed* * 

This experiment, which I<bav« repeatadaevmllidkeew^ 
tbesnme success, ''though it bes^a gi^t angklgy'witb^fliati 
in* which the alkaline metal' ie made to aet'Aimediatldy^ 

* jfotimkT, HXilt, 


the 



mcmpmtton w 


£he bbracic eimd, is far* from pT 0 viiig ‘>hoD»ev«r^ as baa been eontaia oxi* 
thaa this acid is an oxigenia^^bisdf. In fact, if it *•**• 
w^re, why, when treated alnhe with ebafcoaf, does it nnt ex# 
perieiice the same decompositicn, as when it is^comhpoed 
with an alkali ? How too can the alkalil which according te 
the hypothesis is itself an oxide, promc^e the diso^genatton 
of another oxide? Should it not be oii the contrary, fNnn 
the very nature of my experiment, an obstacle so much the 
greater to the decomposition of the boradic acid; as all the 
acids when combined with a base are less adapted for de# 

CompOssition ? This experiment ^hen muht afford an instance 
of an anomaly so much the more striking, if it were to the 
oxigen that we must ascribe the action of the boractc acid 
on the metal of potash. It would equally involve a tnani- 
iest contradiction, if we were to ndmit, that the new sub* 
stance, into which the boracic acid is transformed, is more 
simple than the acid was, before it»^ate was changed. 

We see then, that the experimeni of the decomposition The cubttaneo 
of borate of soda by means of carbon is far from proving, Se 
that the new substance, which Messrs. Thcnard and Gay^ radical 
Lussac obtained from horacio acid, is the radical of that 
acid. We see too, it proves still less, that oxigen is one of and the alkalft 
the constituent ]>rinciples of tl|e alkalis, as the celebrated 
English chemist, Davy, continues to believe. 


IHius the experiments, from which 1 think I have demon* The new me* 
strated, that the alkaline metals are nothing but a compound 
of the alkali with hidrogen and carbon, acquire fresh force; 
and so that the facts, which would seem « to be adverse to 


tbem,<ion contrary confirm th^deductions I have made 


from them. 


For instance, does not the decompoAtion of thealkaltbe Their decom- 
metals by boracic acid, instead of proving,. that the phono* fadc^id^*^ 
htetm observed during this experiment be ascribed^to proves these, 

cxigen^ ^on the contrary show, limt- this principle acts no 
parhin/it? au9 that it is %tither a aupracomposition of the ■ 
boractc acid, than the loss of qtie of its jpviociples, which oc- 

sopnicomppsitionrprtheubon^ be 

e^p}sin^.why tj^re compe^ 

gen, or decomposibon 

' ' ‘ of 



■ o( 'djgjS^^^rto^; tli^.p is pwilu-. 

<Sldt jpatt wft ll^ ; 4i?«pugS^^ 

4i|^|faf ;^dj|bjdro^n|tu>f) of another^ At tlie ^uie wit^-. 

. waterlsufficieftt to b.e coilectecl^ and haye,,i^ 

,i|^gl]it.Afdculateck? fcAdoubtedly iiojt. , Thus, wefee this the 
oilje^^tioa to the uecomposition of boracic acid» it woald. 
to, proven that the new state^ iu w]iioh this acid is ob-* 
t^ilnedf is not owiim tp its disojj^igenation. But a^ there are 
st:iU inany^ other objections, whiejh the philpso|3hy of the 
science siiggests* ive cannot do otherwise than consider tho 
Biew snli^taaccs into which the l)oracic aejd is converted, as a 
combination of this acid with tlie hidrogen and the carbon^ 
that it has taken from the alkaline fnetaU 
This accounts - According to this theory we find no difTiculy \m explain-; 
for the hid fo- big, why, during the action of the boracic acid on the me-^ 
!a no form"”* tal of potash, neither ^ter nor hidrogen is disengaged; 

on the hypOthesHE of the disoxigenation of this acid, 
ye know not wbUt becomes of the iMdrogen,' which the ai- 
kaUne metai must necessarily lose. 

f Im explanation, independently of its accounting for all 
the phenovnena^ haf' the farther advantage of leading tosa 
mpre simple definition of an important point in chemistry, 
on which the opinion of cheroists is not yet thoroughly 

l1*eito#o«na of With respect to the phenomena exhibited by the rDinl^t|Si« 
the.c*>tirthas- tion of the substance, th^ produces the bpracic acid,, thfy 
ore. owing' to the oxigenation of the liidrogen and carhp^i, 
which this acid had i^truoted from the metal of potHsm.f 
so that by the sAbtractiop^of tliese^two pwnciples,* 
comas asw by the same subtraction >ii)e 

alJvaUne i^otnl b^comfl an aikidu . ..... 

HHtorrtand If »'« IW. and c,rlion,Jp^%iif, 

. c^rlx>:i luorc ^ ^lubii^ipu wH}) b 9 i-agrc acid, ^re IcbS 

were , when. 

stuiti. • l««4s u»*to lidkvc, tlatt th\%.*ur'^ from . .tw« 

having acquired a fresh degree »f coudeqtsAtj. 9 p ejt' 

baioft wfth tihe feoracic aci4isjaq4''^J::f^ 

Hattie f»nadp>0t^ 

4h«,,^o^cnt when 3^e,cd»l»g^^,taiSi^ ,l»COt^ih«k»>p^hSF 

instantaneously 





bifcoilies Irtcattdeacidnl, ii ^tate that knb6\fn« 
ceB a great emteib^ bt calA^it, and cohsequently a siiddeii 
Cdiidensatiob t)f aoSae pKiiciples. ' 

I shaft not tbriniriate this note, withbat impattFhg to the 
institute a, ihet, that appears to me 4evy inipot'tant, but 
from which I sliall refrain from drawing any inferenib. Jt 
is as fbtibws, 

I hate observed, that In several experiiq^nts I made to dc- prolife 
compose borate of soda by means of charcoal, metallic glo- ia a mixture 
biiles were produced, which appeared’ to be formed in the 
imdst of the fixture : but as I found, that this metallic * 

prbdnct was of the same nature as the vessel in which I 
made iny experiments, T intend to repeat them in a tube of 
platinu, in order to ascertain, whether those of iron, which 
I emplo 5 "ecl, did not concur in the formation of the metallic 
globules I obtained. ,, 

However, this is not the only oc<^on, on which I have **' other 
found similar globules. I had before remarked them in 
the mixtures 1 had made for the purpose of producing tho 
alkaline metals with cliarcoal. 


IV. 




Aistrart of a Paprr on the Decomposition and Properties of 
the Tlmric AckU presented the ^th of Jmiuary to ihe.Ma* 
t)teniatical Class of the Institute, by Messrs, Gay-Lussac 
and Tiienard*. 


LESSRS. fvay-L\jssac and. Thenard,* having decom- Potas^inm ap* 
posed the boracic acid by means of the metal of pdtashfs ^^1®. 

could not but try the same method of decomposing the 
ftUovtc and muriatic acids, the constitiic|^]ir principles of 
wbidh were not yet known. This they have effecl;^?d with 
to the fluoric acidv^nd they now make public thO' 
prindpaV feaults of their labours. 

’U» «' . * 

* Jourxuil de l^hysique, January 1809, p. 95, •For Mr Davy’s expe- 
Hmon^ oh the decpmpusitioii of fluoric acidj see p. 80, of our present 
ninuber, ^ ^ 

Jt 'Sfei'iwiroy, V(rf. jtsww, p. w. 


Our 



lit M 


Atttmpii t6 Otar ftM cliffy tey to ohtaitk iliitaic adrd S 

Smk ic^?^ IkiMt'ftdid etisit obtjr edhillin^ ^ith linie, and feoTone 

Ilia vet Wen «bk b teparate It, wttliocit its' etitciSng itit6 
^tawilidtsoti' witli tome other body, ere were oWi^ to 
sjfroai ntimb|r of trials, that procured td its the ad*** 
* Vantag^f observing several facts, the most remarkable of 
'O»piocorad which are the foTtowing. When atr is "placed m contact 
'With the fluoric gas disengaged from a redbot ifon tube 
dickacMl pro ooutaioing fiuate w lime and glacial boracic add, Vapours 

dense as those arising from muriatic acid gas 
and ammonical gas. It produces the same with all the 
wstar. other gasses, except the muriatic acid gas, provided those 
gasses have not been dAod. Bat it does not alter the trans*- 
patency of any of them, if they have remained some time in 
contact with lime, or muriate of lime. In the first case, where 
there is a production of strong vapours, the volume of gas 
diminish^ equally, a0 only a few hundredths at the tem- 
perature of T [44*6® F.]. In the second case, where the 
gasses retain their transparency, their bulk does not alter* 
Hence we may infer, that fluoric acid gas is an excellent 
mean for indicating the presence of hygrometrical water in 
gasses ; and that all contain some, except the muriatic acid 
Ko water pT«> ga6, fluoric gas, and probably ammoiiiactl gas. For>thfs 
^lp^^4froni reason, if we expose fluoric gas to a cold of 15® or 19 ® [5* 
hj cold. above 2 *^ below 0 F.], we find no trace of liquid sepa- 
rated; while on exposing sulpburoub acid gas, caiboniwacid 
gas, &c., to the same degree of cold, water is suddenly de- 


posited. 

It hassgreat The dense vapours, produced by fluoric gas in the gasses 
affinity for that contain hygrometrical water, apnounefe in it a grmb 
affinity for this fluid : awk indeed it is no exaggeratioir 
to say, that water can absorb more of it than of *muriatiie 
ftUid gas, and probably more than two thousand 
yropsrtiaiof bulk. }Vheu water is thus saturated with it^ it is limpUlp 
filming, and exceediiigly caiistifc. About a flfeb part of 
^ ^ what it contsfins may be abstracted from it by ii«eV4 


wkist, we will, it ii^injposrfble to get.motflf. It 
fonqenlrated sulpWic it n*a iff 
appwninee » dike it ita boiling point is milch abnvAih^i^ 
j awd it condenses entirely in striae# thongh it eontaiiitA 
» ♦* still 



ofCOHrftfjmif Qf ^ctD.. 9|ll 

Dtai j»erliap» sixjep^ hu^dr^ $me« jt# bulk af gas^ Is it Sulphuric «nd 
uot hence, ertreiuidy prn^ble, if not ev«n dernonatmc^^ 

the^the anlpbaric an4 nitric acide ^onld be^in the state 
gikS» if they wfre pnjre ^ and that they are indebted for the. 
liquid a^te, in which we see them, to t|e water tlicy coa- 

tain ? ^ ‘ # 

Though onr fluoric gas has a great aflSiiity for water* 
aud contains none, since it is obtained from matters per- yoWe water, 
fectly dry, &c. ; yet it cannot dissolve or ^convert into gas 
the smallest quantity. We kept a quart of fluoric gas in 
contact with a single drop of water over mercury for several 
hours ; and this drop, instead of disappearing, increased in . ^ 

sizes Hence it is proved, that this gas cannot cqntain water 
in any manner, either in the hygrometrical state, or in a 
state of combination. Ammoniacal gas is precisely in the Ammoniacal 
same situation, at least with ij&spect to combined water* 

But it is not the same with muriatic i^id gas : this*it is true Muriatic acid 
contains no hygrometrical water, but it contains water inti- contains 
mately combined, as Messrs. Henri aud Bertbollet first bination. 
<ihowed« By passing muriatic gas, in a gentle heat, through 
litharge, melted and reduced to a coaise powder, we have 
accomplished the extraction of this water, and caused it to 
appear in streams. From the experiments we ^have made 
on the direct combination of a certain quantity of this acid 
with an excess of oxide of silver, it must form about a 
fourth of its weight. 

The other gasses do not comport themselves with water Ail other gtsMS 
like the preceding. No one contains combined water, but contain yater 
all eoaotain hygrometrical >rater. Hence it fellows, that 
floMje ec)<i ges And anunoniacal gas contain neither hygro* 
metrical ^fntter, nor combined water* : that muriatic amd 
geecontpins no hygrometrical water, but does contain com> 
btttedt wetflVt sod that all the other gasses contain only by- 
gtwpietriaal water. 

What M most strikiog inrtbeae result, is to see, tliat ma«> ,Mpoi«kmt y 
rigtie «cid*0w cdiUias water, and that the fluoric and *01. 

T - i ' **** ***** ?**» 

« ft is flKMB the MtpCTiments of Mr. BstthoUet fnn. 

hMMit' to tnmblttSd w»t«{t Mt <lay»£viSM: and thiw 

*ui toitii;- yet 4 slUtf.< 4 S aCfnbahat u (ctotsintiatoraMr in hm lif* 


moidafijit 




or i^her tUe 
domonts of 
’Water, 


nmsmvcamoii of fsJsonl^s acio. 

xMt TW muriatic giCKi gao contains it lU such proporiic^ns, 
. t||!^i«1f it were euriif^]y decoinppsed by a m?t«l^ thie acid 
Would* ho a]f>serb<Hi by the oxide, and conver^^y|do'a 

uauriate. Tlj^s, as we have satisfied ourselvca, iakc'» 
jpthiGef Vben mariatio acid gradually and sUccepsivdly 
)MUH}Cd through several redhot gun barrel^ fill^ with i)rou 
tUVnihgs. 

The more we refle^ct on all these phenomenal the more 
difficult we find it to account for them, is it not possible 
liowovor, that oxigen and hidrogen may be two of tlie con- 
stituent principles of muriatic acid, and that are not 
in the state jof water in it, but that this is formed when the 
acid enters into combination with bodies, so that in Iheoiii- 
riaten it is quite dificrent from what it is in the state of gas? 
Be this as it may, it is certmu, that all the muriatcb iiide- 
cottiposaf!(le by fire, tu^d which contain little or no water, 
cannot be decomposed, even at a very high temperature, 
either by the vitreous acid phosphate of Hme, or by the 


boracic acid ; that thus the utid is retained with verjj^^great 
force in the muriates; and that sulphuric acid'i^lf, if 
deprived of water, very probably could not decompose 
them. But we will quit this hypothesis, and reti^r^ to an 
examination of the pioperties of our fluoric gas. ^ 

Aetionofflu- We have considered alieady its physical propertied,* its 
action on the air, on all tlic gasses, and on water. Let us 

geiavisfnuierii . , , i 

nOw consider how it acts on vegetables matters, Tttese it 
{ ^ attacks at least powerfully a^ the sulphuric acid; and, 

like this aoi^, appears to act on them by occasioning 'waiter 
to be formed, fm* it chars them. "Hius itt*ieadi1y converts 
alcohol into an ctHer, which we purpose tp invos^Ota ; and 
instsmtly blacken the driest paper, diffusing aS^our^ 
urUch is owiug to the water that is formed and a^fjbs 

Ik tmy>|)Oteat ^Eve*y thiog then doff^astrates to ns, tlmt dris'fluoiitb^ttsi 
fo SM»» fhe most poworfut acids, 

P>rp¥«nt«54 







DftCaMPOSlTfON OF FLUORIC ACtDv 

9 tibn found, that it held in aolitliun a pretty large quantity 
of boraoio acid. 

llie fluoric acid afisins from the decoinpoijftion of fluate 

- • • -j ^ \ . and acid pho9^' 

of lune by boraeni acid not being pure, we attempted to phat** onimA 

prepare it by decomposing this salt bjlthe acid pl^psphate j ieWt’d a fluc->- 

of Ume. We obtained but very little ; and what we did withsiUx^m 

obtain contained in the first place the small quantity of 

fiilex, that cMsted in our fluate of lime, and secondly a cer-' 

tain portion of the acid phosphate of lime itr^elf. What is 

remarkable in this process is, that, when w^e used a siliceous 

flnate of lime, the decomposition of the salt was veiy rapid, 

in consequence of the action of the silex on fluoric acid, 

and gave rise to a great deal of siliceous fluoric gas. 

Considering then, that the fluoric gas arising from the Fluate of lime 
fluate of lime and boracic acid contained no water, and 

II sulphuric 

was not capable^of dissolving any, we thought, contrary to acid in leaden ^ 
the generally received opinion, that the case would proba- 
bly be the same with that prepared in leaden vessels by 
means of concentrated sulphuric acid. 

But instead of obtaining the acid in th^ state of gas by yipidod only a 
this means, we had it in a liquid state, aUd possessing the **’‘*^' 
following properties. In the air it emits dense vapours : its properties* 
with water it heats and even enters suddenly into ebullition ; 
it scarcely comes into contact with glass before it destroys 
its polish, heats strongly, boils, and is converted into sili- 
ceous gas. Of all its properties the most extraordinary is 
its action on the skin. It scarcely touches this when it dis* Singular action 
organizes it. A white spot is immediately seen, o great ^*®**'* 

pain is soon felt : the parts adjacent to the point touched 
speedily grow white aad painful ; and^irf a little time a 
blister is formed, covered by a*tbick white skin, and con^ 
tuining matter. 

However small the quantity the phenomena equally take 
place; ofilyj; they proceed more slowly, so that sorpetiinea 
they are not observed till seven or eight hours after the con* 
tact ; and still the burn will be sufficiently severe, to caiSse 
aeuio pam^ &pTiF6. the patient of. sleepi^and^excite fever,, 

# thtte.,burn|if^ we are ci^vmced by 
fpay >le stopped' by the immediate appli^tiou eilf lUtnedf 
a we^ eolutiW bf eaustic ; which wo knew ^ too;; by agtiast bunua 
Tou XXlV.--^SfiPT, iwi ‘ . D expe.* 
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liquid on pot* 
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the strongest 
of acids. 
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not obtainable 
pure. 


Siliceous fluoric 
ate id forms tri- 
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and oxides. 


For decompo- 
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should be em* 
jilOyed. 


eatpeltimcej to 1)e on excellent remedy ageinit common 
bums* • 

It may readily be supposed, that we did not neglect to 
place sucli^an active liquid in contact with the metal of 
potash* ' This experiment was made in a copper tube* At 
first we threw a piece the size of a small haael nut into 
a small quantity of this liquid ; and immediately a very loud 
detonation ensued, with a great evolution of light and heat* 
Afterward, desirous of knowing what was the cause of these 
phenomena, we caused the fluid to arrive at the metal 
gradually. In this way but little heat is produced, and we 
could collect the products of the experiment. These pro- 
ducts were hidrogen, fluate of potash, and water. Con- 
sequently this active liquid is a compound of fluoric acid 
and water. 

We see then, that this acid tends to comhine with all 
substances, and that it forms with them solid, liquid, or 
gaseous compounds, according as it retains more or less 
plasticity, or expansive force, ft is the only acid with which 
this is the case ; and this propei ty is even a proof, that it ts 
the strongest and most active of acids. 

l^ince we cannot in any way obtain fluoric acid pure, we 
can only study it when in combination with home substance* 
We must take it then combined with this or that substance, 
according to the result we wish to obtain. 

If the object be to unite it with alkalis, earths, or me-’ 
tallic oxides, we must be careful not to employ siliceous 
fluoric acid, for in this case we should obtain triple sidts. 
Thus, on pouring ammonia into acid fluate of silex, we 
obtain a triple nearly insolubKe, yet ki great measure 
volatile. Thus too, on pouring muriate of barytes into 
acid fluate of silex, we obtain after some time a crystalline 
precipitate, insoluble in a great of nitric acid, which 
might he mistaken for sulphate of barytes, and is nothing 
But fluate of silex and barytes. ^ 

bnt' when, instead of wanting to combine fluoric acid 
witbiiihse 'we wish to deeompose it, aa wepur-* 

pdsdi to do by means ^ the md^l of pot|sh, it ioievideiit, 
ibat wo OOi^liSinotto^Mploy KqtiM flworiCiacidi onnceount 
df IkewatOf present witfi that we should. prefer, ei- 

‘ ^ * * thes 



^OECQMFOStftON fjUUO^tC 4EID. 

tbfer the dtioric ga» '<> eolation boracic aci^ ; or ra« 

ther the biliceous i!uoric gas, because the foreign mattOr ia 
tbia» containing nothing combustible^ cannot lead us into 
errour, and Can be df no injury farther than living an ad* 
dilion of this raatten Accordingljr we emplm'cd these 
gasses, and chiefly the siliceous fluoric gas, in our expeii- 
tpeuts on the decomposition of the fluoric acid, of which we 
shall DOW proceed to give an account* 

When the metal of potash is placed in contact with eili* Action of po- 
ceous fluoric gas at the common temperature, it undergoes ce^Jjglauoric 
no perceptible alteration, except becoming slightly dull on gas. 
the surface : but if it be melted, it soon thickens, and 
burns vividly, aitb the extrication of mtich heat and light. 

Jn this combustion there a great absorption bf fluoric 
acid, very little hidrogeii gas ia disengaged, the' metal dis**** 
appears, and a solid substance of a reddish brdwn colour is 
produced. 

If this substance he treated with cold water, hid rOgen The produce 
gas is evolved, though it appears no longer to Contain any 
nietaU If, after having treated it with cold water, it is 
treated with hot, more hidrOgeu gas is evolved, but less 
than the first time; and on the whole scarcely a third as 
much as tlie metal itself Would yield with water is obtained# 

If the waters of elutriation be added together and evapo-^ 

rated,* we obtain from them nothing but fiuat^ of potash 

with excess of alkali ; and if we examine the residuum, 

which, when wdl washed, is still of a l^ddish brown colour^ 

we find it to possess the following properties. When thrown Residiiom 

into a silver crucible at a cherry red heat, it burns vividly, “x sir, 

and disengages a IMle acid gas; afWirVhicb, from being 

insoluble in water, 4t becomdb partly solable< The portion 

that dissolves is fluate of potash ; that which does not dis^ 

aolve is siliceous fluate of potash. 

If, instead of making the experiment in g crumble, it be and in oxlgtn 
'done in a small bent glass jar. filled with oxigeu gas^ and 
heated gradually^ the tnflammafion is more vivid than ia . 

aify a great quantity of oxigeu i%sibaorbe^^ and 
flie jg^ that ^^emalha kfter tlm eombostioii nnothkig^but 
pute flOdg^' with the ajkfition of a little fluoiic acid«’ The 
!^:fl product 



bF FLuoittc ACii». 

• product 18 solid, os in the preceding experiment, and is' 
formed of Auate of polasii and silex. 

Tbefiuoricgas It is pow evident, that, since little or nohidrogen gas is 
'compoid *or buvtting th^ metal of potash in fluoric acid gas, 

combines vriih this comljrustion cannot be ascribed to water. Hence in this 
potassium experiment either the fluoric acid is decomposed, or it com-* 

waliout 0X1(1' * I T t - I • ^rii 1 

ng it. bines with the metal without oxidmg it. These two hypo- 

theses being the only ones that can be formed, let us dis- 
cuss them in succession. If it were the metal, that com- 
bined entire with the fluoric acid, the probable result would 
be a very inflammable compound, which with water would 
* give out as much hidrogen as the metal itself. But we ob- 

tain only , a third of what ought to be evolved: Besides, a 
combination of this kind is contrary to all the facts ort all 
possible suppositions ; whether we consider the action of the 
fluoric acid on the metals and alkalis, or the action of the 
It is probably metal of potash on all the other acids. Hence we must 
d^compostd. conclude, that the fluoric acid is probably decomposed. 

Consequently in this decomposition must be formed a com- 
pound of the fluoric radical with potash and silex. It ap- 
pears, that, when this radical is combined only with potash, 
it is capable of decomposing water like the phosphu rets ; 
but that, when it is combined with potash and silex, it does 
not decompose it, no doubt because this triple compound is 
insoluble. 

Potawiiim Be this as it may, it is extremely easy, to eflect the com- 
fluoric^gariir hustion of the metal of potash in fluoric gas. When we 
small quanii- would burn only a small quantity of the metal, the opera- 
tion may be performed very conveniently over mercury in ^ 
little glass vessel ^oarn by a lamp, to^the top of which the 
metal is conveyed on an iron t'od, and which is heated by a 
burning coal till the inflammation commences, 
or ill large. But if we would burn large quantities of the metal, the 
operation, should be performed in a jar holding about a 
quart. This is first to be filled to within two tingeis 
( breaBths with fluoric aci’d gas. The metal is then to be 

.conveyed into it.faiy m^ns of- an iron wire properly bent. 
A. sa^ali caponier whtinh may be made of a ^rucible by r&* 
snoviqg a porfipu of the sides, t^ng heated to a cherry red, 
is jdma to be introduced, Wdinfl it in a pair of tongs ; and 

wbea 
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Tirlien it is emptied of the mercury by shaking it, the metal 
of potash is immediately to be placedtiu it, and it will pre* 
aently burn with great force- The coinbu.stion being 
finished, and the capsule cooled, it is to be t^akeii out, and 
the matter separated with a small spathla. This done, auo- 
iher portion of metal may be burned iii^this little capsule 
in the same jar; provided a quantity of fluoric acid, equal 
to what was absprbed in the first combustion, be passed up 
into it. A third and a fourth combubtioii may be accom- 
plished in the same 'vay. There is nothing to prevent this, 
since the jar may always be kept equally full of fluoric 
acid gas, and the metal is easily procured at pleasure, by 
following the process we have recommended. will add, Care must be 
however, that for tlu* complete success of these e^eperiments, 
great care must be taken, to remove tlie oil from the sur- from oil. 
fjice of the metal with blotting paper; otherwise it will be 
decomposed, and give out a little hidrogeii gas and carbon. 

Ill fact tills iueoiiveuieuce cannot be entirely avoided ; aud 
whatever precaution be taken, there is always a portion of 
oil interposed between the particles of the metal ; but the 
(|uaiitity is so siiiull, that it need not be regardi'd, and 
rannol be the source of any errour in the results. To this 
oil is ovsing the property of reuderiug lime-water turbid, 
that the metals of potash and soda sometimes )JObses8. 


V. 

Description oj^ a Process ^ by means of which Potash and 
Soda may be metallized without the Assistance of Iron ; 
read before the French Institute the 18#/i of April, 1808 ; 
by F. U. CuRAUDAti*. 

^ jj 

JL HE decomposition of the alkalis, which I never coiisi- AlksHs long 
dere<lf as simple bodies, having long been an object of 
search with me, I was eager to repeat \he expeiinient, in 

* Journal dt Physiq^ue^ April 180B, p. $20. 


which 




IPROCkI rok METALltZISO POTA89 AHR SOSA. 
Their’metalli. wbiph Mtwirs. Tbenaiyi iiad Gav'.linssac aoboonced potasH 

fltqttionhytnead^'-: « - ■ • • • ' ‘ i . , , ‘ e ■ 

bfifwidoesfiot<^; ^5€mft,couki be converted into metals by means pt iron^ 
always suc^ Not WviD^ obtained more, satisfactory results ho,wever than 
Qtbersp whom I haye^nown to repeat the same experimeats, 
Jl thoiig^ht it right tq pursue the researches I had already 
begun on the !»ame .subject, ^ and the success of which ap? 
peared to me the more certain, as already the heautiful 
eitpuriinents of Mr^ Davy^had thrown great hght on some 
pheoorn^ia, which I bad observed, but which I could not 
before explain. 

Jfithepru^siate In fact, if, according to the hypothesis of the celebrated 
^^i'ghsh chemist, potash and soda be ipetatlic oxides, is it 
the meui will) not luore than probable, that the prussic calcinations ato 
carbon? bfniply the combination of this metal with charcoal ? Such 
at least was my opinion at that time; and it will appear 
hpyr far it was well founded, sincp 1 have accomplished tfie 
metallization of potash and of soda, by heating strongly 
the alkali with charcoal, a process which, it is obvious, ranks 
among the prussic calcinations. 

The metal of The meUdlUatiou of potash or sodp taking place with 
lb obTi^aW** ®*ther of the two mixtures I shall mention, and succeeding 
by two [iro- as well in stone retorts as in iron cubes, the first or second 

ccsges. process may be employed indifferently. As to the nature 

of the vessel, 1 prefer iron, beimuse it is more permeable to 
caloric, and less subject to fusion than the stone ware, par? 
tiqularly when the latter is penetrated with alkali; at) 
, inconvenience, th'it freveuts the operation from being 
continued to the end, which does not happen sp frequently 
lyith iron, 


Procei&the finf. 

Ist process. Mix intimately four parts of animal charcoal well pow- 
dered with three c»f c * botiate of sodft, dried on the fire 
without*^ hail iv, biecn fused; aud.iiiix the whole with a suf- 
ficifiit quuntjty of {inseed oil, but not sp as to form' a 
paste, 


Process the second. 

9(1 jprocftss. Take two parts of flour, and mix them intimately with 
pne part of carbonate pf soda prepared as in thb prccedTing 

process. 



PHU>C£S$ J?0K METALLIZING POTASH AND SODA* 

process, and add to this mixtare as much linseed oil as it 
will bear without ceasing to be pulverulent. 

Whatever be the kind of vessel employed to calcine ^his Manipulation, 
matter, and i^vhether it be the drat or second piixture, we 
must always begin with heating it gradually : but as soon 
as the matter is obscurely red, the fire may be increased, 
till a fine sky blue light, surrounded with a greenish aureola, 
is perceived in the interior of the retort or iron tube. To 
this light will ioon succeed a very copious vapour, which 
obscures all the interior of the vessel. This is the metal, 
which is disengaged from the mixture. The fire must then 
be urged no farther,^ for at this temperature the retort be* 
gins to fuse ; and if the iron resist better, it is because the 
alkali penetrates it less readily than it does the stone ware, 
and likewise because the heat it receives is sooner transmit- 
ted to the matter within. 

To collect the metal in proportion as it forms, introduce Collection of 
Into the vacuuiii of the apparatus a rod of iron well cleaned; "'®***** 
and, as it must not have time to grow red hot, take it out 
again in four or five seconds : it will then be found covered 
with metal, to remove which the rod is to be plunged in- 
stantly into a glass cucurbit filled with essence of turpen* 
tine. This cucurbit should be immersed in a tub of water, 
to prevent the essence from boiling; and notwithstanding 
this precaution, it will be heated so much sometimes as to 
take fire on the immersion of the iron rod. 

To execute these processes well, three persons are neces- Circumstance^ 
sary. One should take care of the fire and w'ork the bel- 
lows. The most active should collect the metal as it is 
produced, anfl with. the utmost celerity plunge the iron 
rods into the essence. The third must separate the metal 
that is on the rods, and then plunge them into water; not 
only to cool them, but also to remove the alkali, that may 
have escaped metallization, or been formed by combustion 
previous to the immersion of the metal in the *e8$ence of 
turpentine. He must likewise take care, to wipe the rods 
perfectly dry, that he who collects the metal may have no- 
thing else to do. * 

These prortsses, while the metal is producing, requires 
in the operators a dexterity not inferior to.tho'celerity 1 

have 
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hsTVii aftent'i^^ of bitti ivho mane^r 

tbe bellowti too is aii^iyect bt bb iHtk itii ftfr, if 

liie suffer the firo to slaotel?," th^f tflelal will 'nfinm^diakly 
cease to%e diseri^aj^'eiSf, h^ii5 fhe fbds will febVt-ted witW 
nothing but pure altali.'* ^Oh ’lfie contrary, if be' increa^le 
tlW fire at this 'period' of The jfirocessi'the ap}^aratiii tivilt 
nieft, aiid the experinicntTall. ' This proves hour high but 
umfofm the temperature must be; * I have observed, that 
the cnetaT is al way. s produced at the heat of ni siting iron. 
Accbrcliiigly an iron tube will seldom serve twice, and re- 
torfs alh»ays nielt before* the whole' of the metal js obtained* 

' I iirtOud to inform the public of the observations, . that | 
may ’hfereafter make on this metallic product; but in the , 
mean time I think I may conclude from my experiments, 
that' the production of the metal is not owing, as hag been 
said, to the diaoxlgeiiation of the alkali; but that it is a 
new compound, in which hidix»gen appears to have entered 
into combi nation^ and 1 conceive in a state of great con- 
deusatiou. 

B|P this «s it may, during the whole of -the operation hi- , 
drogen; alkali not converted into metal, and prussic radical 
in the siate of gas, continue to be clisengH|»e<i. The last 
in particular 1 have collected in -pretty considerublc quan- 
tity, 

' These results tend to prove, that hidrogen is one of the 
component parts of the alkalis, the exiricalion of whicli^is 
promoted by the charcoal ; or that charcoal itself is a com- 
pound, one of the principles of wliicli is hidrogen. Tliei*e 
is no alternative, but one or the other of these hypotheses. 


Vi. 

, Ohservaltpvs and ExperimpiU on the Katvre of the NemsPrii^ 
j periie» if the Alkaline jMeinU: by the Same** ' 


Fbenoment OEV^EHALof th^ phenomena, that accompany the rnev 
tallizatwu of potash and soda, being inexplicjjbfe ob th€ liy- 

* Joamal it Phys^uo, Jane, ISOA, 4ft0« » v 

pothesis 



of the alkalis beiog simply disoxigenized ; aiid this tle alkalis t» 
theaiy besides agreeing neither with tfce properties of the 
oxigen, nor with those of ammonia, the principles of which 
should be analogous to those of potash and so(}a ; I could 
not join ill opinion with those chemists, who conceive the 
metallization of potash and soda to he merely the result of > 
the disoxigenation pf these substances* On the contrary, 
without ^prejudging any thing, I would consider only the 
facts ; and in particular endeavour, if possible, to increase 
the series of those already known* 

What rendered these researches still more interesting to Decompwi- 

me were tho results of the experiments I had the honour to ^ 

, , . , , - kalKatinouoe* 

communicate to the class in the year 10 [1802 or 1803]; re- ed long ago* 

suits that merited the attention of chemists the more, as the 

consequences I deduced from them predicted in some sort 

the possibility of metallizing the alkalis, the decomposition 

of which I announced* 

Thus it is obvious, that Mr, Davy*s discovery of the me- DaTv*f 
talliiration of the alkalis by the galvanic pile could not fail catd 
lo awaken in me the desire of being acquainted with these thor's aiteo- 
new products; and that, full of this subject, I should be ’ 
one of the first tq repeat the experiments announced for me- 
tallizing the alkalis, experiments in which I should have 
had the priority, hud their publication been deferred an- 
other week. 

Be this as it may, I lujve the satisfaction likewise of hav- Thi'? prt>ccMi 
iiig , disco vered a. process, which is peculiar to myself, and 
which succeeds in every laboratory; while I cannot say so ihit of the 
much of the experiment 1 have repeated^ since, whatever 
pains 1 have taken, I Rave beey able lo Obtain only a ferru- 
ginous alkaline alloy* 

It would be very desirable however, to learn where the jf the moul 
difficulty lies, that every one may be enabled to repeat the beobt:\in«I 
<‘xperiment vith equal sir.^ ess* What makes me*particu- 
larly urgent for a knowledge of the means is, that, if it were contains caiw 
proved to me, that the metal of the alkalis could be obtain-^'* 
ed'^ppo^rate by the assistance of iron, 1 Should deduce this 
conaequeuee frdlu it ; that the carbon, %vhich enters intothe 
composition of . the alkalijae .metals^ is one of the dements 

of 




dt iratt&^whkb would tend to cQcifim tb^ opinion 1 hovo 
gireii in my paper co3 the decomposiUon of Ibo aUcalia* 

But 1 stop here» not to autioipate tbe question whether 
tht t&eial of the ulKalis contain carbon » for since I had tbo 
honour to address a note to the classy in which I mentioned 
thTjMel experimentsjTthat appeared to me well fitted to demonv 
sence of car* strata the presence of carbon in the alkaline metods^ doubts 
On this important point have arisen. I request Uie class 
thereforey to allow me to make two experiments in its pren* 
8enee> against which I think nothing can be urged. 

The first is the separation of the carbon contained in the 
metal of the alkalis without combustion : the second is the 
oxidation of the carbon» so as to convert it directly into car« 
bonio acid. 


TvoexperU 

lacQts demon* 


Thtt of hidro- 
f ca not so evi* 
Seat. 


Thoalkatisnot 
oxides 
the principal 
el^ect. 


As to the hidrogen, it is not so easy to demonstrate tta 
presence ; particularly for one like me^, who must be ten 
times in the right, to prove one*trutb. 

However, if I demonstrate, that the alkalis are not iaii« 
geniaed bodies, I shall have attained my object; and the 
question, whether hidrogen enter into the composition of tbo 
alkaline metaU will be but a secondary considerntionji which 
I propose to examine in another point of yiew. 


1 now proceed to the experiments, which may ronder us 
better acquainted with the nature and properties of the al« 
kalis in the metallic form. 

t^wnmdsofthe prove the presence of carbon in the alka- 

Sathor’s pro- line fpetals, it was necessary for me to have recourse to ^he 
action of a substance, with which the alkalis have moreaffi* 
nity, than they have with the principles that constitute them 
metals; and which at the same time should be incapable of 
furnishing any element, tliat would combine with those I 
sought to separate from the metallized alkalis. By these 
means I was sure of having the carbon separate, and thus 
furbishing a new proof, that the Carbonic acid produced in 
bu/hiog the metal in liine*water arises from the oxigenatiou 
ot the carbon. 

c 

Silex, from its indestructibility, the state of piir% }n 
. which it is obtainable, and particularly its affinity for the aU 
kalis, appeared to me to unite all the properUea, that I 

wished 
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Wished to find in the nibsthnee, which was to be empleyeA 
in my expenment. , 

In fact, having heated rilex in a giasa tube with a little of d(compoK« 
the alkaline metal, it combint^ with the alkali, and set free 
the carbon. 

The carbon thna separated no longer tooV fire in the air; 
it required the assistance of heat. 

Exp. This experiment is that to which 1 alluded in Sa^luin ends* 
the note I had the honour to address to the Class. It con- f^rtlers^i * 
sists in enclosing in a thin bit of lead a ball of the metal of limeirater, is 
soda, and then immersing it in a vessel filled with lime-wa- 
ter. The metal thus confined is obliged to oxigenize itself aetd. 
at the expense of the oxigen of the water. Two affinities 
concur, to effect this decomposition: the first is that of the 
alkali for water, the second that of carbon for oxigen ; an 
affinity so much the more energetic, as in this state the car- 
bon exhibits to us a very remaikable instance of its great 
propensity to become oxided ; a propensity, which 1 shall 
refrain from explaining at present, for the consequences I 
snonld deduce from it would no doubt appear premature, 
considering the present state of our chemical knowledge. I 
therefore defer till another opportunity the communication 
of my ideas on this great and important question. 

If 111 this second experiment i recommend taking the me- 
tal of soda, it IS un account "of its solidity, which allows it 
to be handled ; and because its destruction is more slow, an 
advantage, that allows us to observe the phenomenon of 
the decomposition of water for some time. If, on the con- 
trary, the experiment were made with the metal of {mtashf 
the decomposition of* the water would bb instantaneous; 
which, on the one hand, woul(f oppose the combination of 
carbonic arid with lime-water, and on the other would force 
the gasses resulting from the decomposition of the metal to 
break the obstacles opposed to it by the lead, in w^ich thuj 
would be included. * ^ 

M’e see then, that the metal pf potash is eminently com- Cnine of tkeir 
bustible, and that of soda is less so; a property explicable 
by the di t‘>renc^ o' affinity of tlnse alkalis for water. 

Ouefeinark that 1 havemadei und Ihut will form the kub- Detomtioa of 
ject of w very entious expertment; is, that, ia coUecitng the P«>ia»u»»i la 
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ypctftjt jof pci^»h by meaa& of iron radg» vory loud detonti- 
tions may he prbduced, the intensity of which jig very simi- 
lar to tiuit of gunpo^^der employed in ten times the.quau- 

The following is the uethod of repeating this experiment 
-With success. Instead of imtnerisiug the iron rods into es- 
sence of turpentine, the instant they are removed from the 
gun barrel to collect the metal, they must be plunged sud- 
denly and perpend icularl3’^ into a bucket of water. An ex^ 
plosion will then take place, the loudness of which will be 
in proportion to the quantity of metal, and the diameter of 
the iron rod. 

From the experiments and observations I have had the 
honour of eommunicating to the class, it follows : 

1st, That the conversion of the alkalis into metals is not 
a disoxigenation of those substances ; and that, on the con- 
trary, it is a combination of the alkalis with new elements. 

^dly. That the affinity of the alkaline metals for oxigen 
is merely a chemical illusion, occasioned by a substance^ the 
existence of which was not suspected. 

3dly, That carbon is one of the constituent principles of 
tlie alkaline metals, since it can be obtained separate from 
them at pleasure, or converted into carbonic acid by oxige<* 
nation. 

4thly, That, if the specific gravity of the alkaline metals 
be less than that of water, it is becrause hidrogtm probably 
accompanies the carbon in this combination. 

otldy. That tlie disoxigenation of substances^ attennpted 
to be ejfected by means of the alkaline metals, will always 
yield equivocal results, until we liave^u kuof-ledge of all the 
elements, that compose theso singular substances. 


VII. 

Imprfmed Method of Formijig Jvry Masts: hy Captain 
‘ William IIowon, q/VAe/ioya/A'tfrjf*. 

/SIR, 

. Herewith you will receive the model of. ^ 

fittin^g ships’ rnasts, to be form ed fron^ the spare Sparp 

♦ Trans, of tke SOcieiy of Arts, vol; XX VI, p. t67. The »flver flicilil 
‘ of fti« Sodtty was voted to Captain Bolton for this improvemsm. ^ 

usually 



Msoallv Catried on board <Cing’s ships, and in dvery mcr- eapsMaof 
chiintinan that is ^iToperly found. By having jury masts so »il ai 
titted, ships will be enabled to carry as much sail as on the the proper 
usual regular most; the great use of which I need^not dwelt ^ 
on, only observing, that it may be of great importance to 
fleets after A general action, or when in want of proper lower 
masts, cither at home or abroad, and enable ships, after the 
loss of their mast, to prosecute their voyage, or service, with- 
out any deticieric}^ of sail. 

I beg you will be pleased to lay it before the Society, and 
I have tho honour to be. 

Sir, 

Vour obedient humble servant, 

WM. BOLTON. 


REMARKS. 


la the model in the Society’s possession the main mast is Method of con* 
broken about one third of its length above the deck, proper 
])artners are secured on the deck, in which a hand mast and ^ 
spare main top mast are fixed on each side of the broken 
tnain mast, and secured thereto by two spare caps, morticed 
on a square made in its centre. A strengthening cap, mova- 
ble on these additional masts, connects them, and the upper 
parts of these masts are secured hrmly by trusllc tree:? in the 
main top. The foot of a spare fore topmast passes through 
a cap made from Airong plank, morticed into the heads of the 
two temporary masts above mentioned, goes through the main 
top, and rests in the movable strengthening cap, which con- 
nects those two masts, and enables the fore topmast to be 
raised to any height which the main top will admit, and be 
then flrmly secured by the upper cap, the main top, sftid the 
strengthening cap below it. The fore topmast being thUs 
adjusted, the 4 Bro 89 trees and topgallantmast are mounted 
upiMi it,' which completes the whole business. 

Two caps are thsi only things necessary to be made ezprte* 
ly for the j^urpose, the otbef artides being usually ready 9i\ 
board the ship. . * ' ^ 


1 » 



,$0B 

of la |^l 1^ ig^^f % mi ^ AA p!wft^^ tijt 

ib% plate. piecea of liaifaMrr,^ wbidi are bolted! to lb^;4oairt|»r df<»k fpr 
Mir most to rest upooit B A Ibo stuipp lower 
' mrbicih iabuUeqooro ot 11^ tOphr’^od pf MW opipe We ab Ihe 
^ head of the mast origiimlly was ; upon tbja aqiipra^ the 
maio and spare lo^er caps aa arej^xed; two ipprtiaell mpst 
be cut ict the partners A A Jto receive squares made at 
lower ends of the two temporary masts I> i>^ nrJuch arp sup<^ 
ported by the caps 4 a* Ofie of th^sm. is a spare main tap- 
aaasts the other a band mast i them two support the main 
top Et additional squares being made on the tressel trees to 
receive each of them* A is a cap sliowu in fig* 2i made of 
lour inch piatik doisfiled for purpoKe, and fitted upon 
the beads of the masts D D, for a fore topmast F F> the 
heel of which rests in a mortice mode in the stninpjof tlie 
Ibwer mast; it is also steadied by a double. ca^C> sepa* 
lately shown in figi 3^ on which it fids .finally on tbe.top^ 
The topgallantmast H is fixed to the mast F by the top 
%nd cap iu the usual maouer^ .The figures a and 3 show 
the caps sei>aTated from the masbB,.|i^ndvare^tlm oqly.|hipgs 
' necessary to be made for the purpose; sg^d the of 
cap, fig* is to steady and to preyeqt any wringipg of ,\he 
lower jury inastst and to fid the topmast wbeneTcr jt is reef- 
ed. The fore topmast FF appears in two aeparat^ pieces, 
on account of ita lengths . v 



VIIL 

An tmprovemint in the Construct^ ^ Anchorh to 
them more durable and %afe for Skips i wiik an tmprote^ 
Mode of Fishing Anchors* Bp Captain H*iM-BaLL, of 
Royal Navy*4 

SIR, 

Aadww aoelci JL HE greOt expense of tiiliber in the mtf 'ftr anchor 
and the.fl«i{aency df their 1% in 

' r ' . , ( v-i* 

'' • T]iBiw.*ftiie»MM!y<tfAitHVal.XKVI,p'm. tte'dhWtt*- 
- 'ddai du> S^ie^ ind 4«t«d ji 

'tile 



tile |ieatre» where the square of the anchor is let into the 
«todc» have ii^uced me to offer to the S^ociety of Arts &c* a 
plan of an anchor# which -may be cheaper in construction# 
and more likely to hold in va.rieus situations Ufan those in 
common use. 

The model I have sent will' tttfficeintly explain my »«- The impro^- 
tentioti, and show how beneficid it may be in strengthening ment atreofUi- 
the anchor stocks. I wish much to notice to you its pro- makes them 
babilit} of holding in the ground longer than other anchors# hetier. 

On account of the additional weight of the stock ; and this 
will more particularly be the case in banks which shelve 
suddenly down from the shore# such as at St. Helena# Caw- 
sand Bay# and indeed in most of the islands in the West 
Indies^ The proportion of additional iron# as explained by 
my model# is in all anchors to be twice and a half the dia-* 
meter of the shank from each side at the stock, and of 
course this mode will supply the place of the present nuts# 
which are only intended to prevent the stock from slipping 
in and out, whenever it becomes loose, which accident 
anchors are very liable to in hot climates. My anchor stocks 
will save a considerable quantity of the finest timber, and 
give much greater security. 

I likewise beg leave to offer to the Society a model of a Accidents Vis’* 
double fish hook, for the purpose of fishing the anchor# an iwpp«a 
operation which# in the common mode of doing it# is fre- 
quenily attended with accidents both to the ship and crew# 
from the URchor suddenly slipping unexpectedly in raising 
it to its proper position. 

1 flatter myself that these improvements will meet with 
the'Socie^s apj^batfou. 

1 am# Sir# 

¥«ur mofit^obedieiit humble Sertaat# 

Laufer H.L» BALL^ 

Feb. 13# 1808. 

^ This aiiobor# iu external appearance# differs very liitte xhe aneM 
fipc^ th§,fpqinmoa imchor; improvement consists in the described, 

forming and fixing of the shank of the anchor to the stock. 

Tim stock a 0, 1^* !• figs, 6 and 7# is made of two pieces of oak 
hqUed^ together# and Vrdl secured by hoopla in . tbO com* 

man 



atiOQ in order Cb prev^ tlie entd^ «t«dk *ifim 

rilppiDgr off the elienk, 8 sqnste prq«cd«n|i!«%lf}g» it i» 
forged upon the •bunht ^$|i^^prored h} Geptriin BeU> 
if ehown in Sg. trbere jgiib|ectioo idh extended eft 
each side of the (kt eftQttgb to> Ifeceive 1h#o hftlt» 

through each o'f these lahit^^lbolts held firqtly 

toirether the two pieces of t^ber that Ih^’lite etoek, and 
set ure the stock Atetto the el^k> Two iVon hoops, dg. 7, 
ee, a'ediiven on the stock between the holts, and^jf^/y 
are other hoops, and g g'g jffWlre trMftpis to strengthen the 
whole. 

topTOYe<1 me- Fig. 4, represents Ceptida fMfl*s dM^thod of Sshing*4ip 
Aod of Boijuif anchor. Fig. 5 shews an edlsdged fipw Of ide donUehoekd 
used for this puvpaa§o ^ " 

In the usuhI opemtion of it i« drawn 

tip by the cable until it appears abo«p trmter ? cable triU 

nut DOW raise it higher, it is therefore bowsed «p by tfao eat 
Jblock 41, fig. 4,ifrom the cat head 1^ the eiMe d being 
slaickenedi out as it uses. When it is got up as high aathe 
eat ^U^ck will raise it, a strong ho<ik, eaUed the fish hook, 
jRlStened t0 a rope a, which is sttkpepded by a tackle from 
the shrouds, is hooked to the^nchdr at tlie bottom of the 
shank, and^thns the arms of tho^ancd^bt are elevated above 
the stock, until one of the flukes rs Irrougbt up to the tim-> 
ber beads//, to which it is made fait by a rope^aitd chato, 
celled the shank paintera In this opeiation the dsb hook 
•Ofititicnes slips and occasiops piiscbief> to remedy which. 
Captain HQIall has applied two books instead of one, which 
keep flipper holda '' These hooks are shown upon an eii« 
laigild scale atgg attached <0 the ropeef eaeh of 
these hooks takes one of the *arais of the anchor, close to 
.tbe^atnuik, and holds it firmly^ 1 a are two small liflbs made 
Hwt tflKthejlKioks, to direct them so as to get proper bold of 
thwaocbor* 
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IX. 


Observations on tie Progress hf Bodies JtoaSmg tjs a Stream ^ 
with an Account of some Bxperimenis made in the Rivet 
Thames^ with a View to dhcovet a Method for ascertain-* 
ing the Direction of Currents. Sg J4UE8 Burn£t> 

Esq. 

Having frequently notictf , that the heavy craft on Heavy bodies 
the River Thames, during a calm and without the assist- * 

ance of oars or ot towing, made a progress taster than the than the cur« 
stream of the tide on the surface, it led me to make inquiry 
as well into the fad as concerning the cause, and gave rise 
to some experiments, which, with the ideas they suggested, 
are here set down ; no otherwise according to method than 
being in the order they occurred. 

On questioning the men belonging to several barges, i^ujpn bsrge« 
which, unaided by wind, oar, or towing, were floating with 
and overtaking the stream, they all agreed in the general ****^ '^*^^" 
fact, as a circumstance familiar to them. They said like- 
wise, that a laden barge made greater progress than a light 
barge ; and this was corroborated by the evidence of the 
boats attached to them being drawn after them ; for the 
barges overtook the mo\ing water so fast as to have good 
steerage way. They attributed the difference in favour of 
a laden barge, to her having (as they expressed it) more 
hold of the tide than a light barge : by which it appears^ 
that they sup’posed the stream of the tide was stronger ya« 
derueatb than on the sarface. Adhesion to*tbe atmosphere 
may retard the sur&ce, except when the current of the 
atmosphere (the wind) goes in the same direction with the 
current of the tide ; and then it may occasion an acodeta* 
tioii. 

• 

ThU Is notow* 
ing to d more 
rapid under 
current. 

the rate of the tt4e to be « mile and a half per hour : there 
waa a voy light air of wind in a direodon eol|l(ary to the 
You XXlV>^irr. 1909* a Mmmi 


Monday, July the Idtb, I went on board a barge half 
laden, which was floating down the river, but with steerage 
way, between Putney and Chelsea bridges. 1 conjectur^ 



tltPEftiHfiKff oir 

streav^aC the tide; but the Wjje* wilboiit any as&Utan<^ 
of oara <^r towing, pu*^se6 od^ ovm^taking the atream» and her 
boat tvaii towing astern. I fii^ned a riband to the arid 
of 4^atiek,^and immersed Vt tb) the water about 20 iiicbes, 
wtiieb was as low as the' lowest part of the barge’s bottom* 
and therefore stdBcient to .have ti.hown, by the direction of 
the streamer* if the harge had been impelled forward by 
superior velocity of the under current* as in that cose the 
streamer would have gone before the stick ; but the 
streamer tended towards the stern* and ifas drawn after the 
stick ; whence it was evidenit* that the barge’s progress ex- 
ceeded that of the btccam underneath as well as on the sur- 
face, and that this excess was acceleration produced by some 
other cause *. 

The surface of As by the general law of gravitation the heaviest bodies 
chaS”plane"* descend with mo^t \elocity in a yielding medium, so it ap- 
pears to be with bodic*> iloatiiig in a stieam. The surface 
of a stream or cuneut of water is not h6n/ontal* but an 
inclined plane* anti the inclination of the surface pioduces 
the cuirent. Thus, when, by the attraction of the Sun or 
Moon* the sea is raised in some parts, it becomes depressed 
in others, and the water, seeking to icgain its level, flows in 
a current fiom the superior parts. 

The barges on the river in a calm therefore slide down^ 
ward w'ith the stream, and also on it. 

Wherry out- A friend of mine m a wherry going to pass under Lon- 
don bridge, being closely preceded by "a coal barge* was 
apprehensne of receiving damage from collision with the 
barge when tinder the bridge; but the waterman said the 
barge would sljoot far enough ahead when she came to the 
indmught of the arch. A^d it happened accordingly ; for 


Viidjpr currents * No part of what is here said eoiilrailicts any received liypothosia 
|>^uc^ by cotjjBcndDg u^der coin iits. Some under curients proceed from visible 
' snuic^'^^* causes, U'* when the amd blows for a length of time in one direction 
toward!^ a coast* especially if it is aneembuyed roast, whereby tba wa* 
te^ «l« abeulhalated and the surface near the shore is railed abowathe 
, lei^* till the presiuve of t^c iolvksed weight ( 06 H barh(|!ha 


water i Voder cuvnmtSi where the causei;^ ^ot visible, 

ma^beanpji^eiitobe eaused by inequalities in thb< ^ ^ 

same eddies m caused by the projeciiitj points 

intetsufitolf w geamT eourss of a strcoin. ' " 



ihe harfftff amving fir&t vith^o the stevhng heads, shot av/iy - ' 

from the wherry abowt 200. yards, by the superior momen- 
tum she acqitire4^iQ the inoreased declivity. 

A pressure fM«rpe|idicular to the horizon applie#J to a lo(|> '* rn ^ 
flouting on a Wizoiital surface acts as increase of ‘ ’V 

buying the effect only of making the body to which it is up- ' •* a m ui. 
pHed swim deeper, or occupy more space in the watei*. Au 
obliqne pressure, not strong enough to submerge llu‘ bojj, 
affects it ill two directions ; one downwariU in the inaoni r 
of weight, to which the Imdy yields to a certain ami df S- 
nile extent; l)ie other horizontulf in which direction tlie body 
continually gives way to the pressure. Almost evei y pei-Non 
has e\ptTieuce<l the readiness of ii boat to glide fioin under 
him, on putUng his fuM fool in lier. Tliese two etlects of 
an UK lined pressure are sepaiately in proportion to the 
whole pressure, one as the sme, the other as the cosine, of 
tin angle of iinidcncc is to radius. 

If to a body floating on a Iiori2on1al surface a pressure is Applied to a 
applieil in a direction making with tiie horizon an angle ot 
W9’ 59 \ the proportion of the pros^^iire which wimld act ho- 
rizontally is TO the whole pressure, as the sine of I' is* to 
ladius. And tins pioportioii is t>f the whole pres- 

'^uie. In like manner, if the surface inclines T from the 
true horizontal level, weight applied to a body floating cm 
that suiface will give an impulse towards the declining part 
of the surface equal to rtiHirff of the weight applied. Con- 
bequently, a baige having in her 100 tons weight, floating 
with Ihe stream where the declivity of the surface is I', will 
receive an impulse towards the declining part of the surface 
equal to neaily (i5lb9. which is little short of what is esti-* 
mated to be the avera^ pull of^a horse. 

Hence it seems naturally to follow', that two pieces of 
wood, equal in size but differing in weight, being placed in the tourer ^nd 
tile water near to each other, would show if there* cor- * 

rent, by the heavier wood sj^parating from the lightoewn the 
direetioa of tiie stream« Likewise! t{iat the qWo^i^of 
'IflluMliott hi a given time might afford a measure tlie 
current. And it is probabVe, that ttjja wou^ 
trull in # smooth and equal runiitng^,^|il%^ 
no io^emiptioa was caused by the wiiid« 
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£zp«riiiicnt I wppQsed^ that the best form to be given the wooA fmr 
^ Miking tile experinolWnt would be globukr, as being lesa tia* 
l|le than any other to be ejected by irregularitiea in the 
si|rfece of Kie water* 1 caused two wooden balk to be milde» 
cue of oak 6 inches in diametet* the other of fir» and not 
so large. I chose a time when the quietness of the air was 
next to calm, and the surface of the water very smooth* 
The balls were put into the stream ; the oak swam deep^ 
leaving a very small portion uncovered ; but the fir ball was 
found so vei*y susceptible of motion from the lightest air of 
wind» that no conclusion could be obtained from this expe* 
riment* 

«rlth a sufF It was suggested by Mr. Rickman, my associate in these 
experiments, and whose obbervations joiutly with my own 
have furni^ed this paper, that for showing the direction of 
the current, a long staff of light wood, loaded at one end, 
might better answer the purpose than two unconnected 
floating bodies, because wheueier it got out of the right di* 
rection it would have a tendency to correct itself. 

On Weducbday, July 27th, we made some experiments 
on the river ; but the weather was not favourable. Two 
sticks, one of them a common walking stick with a piece of 
lead fastened to one end, the other a hollow tube (a joint 
of ^ fishing lod) loaded intemnlly at one end, were put into 
the sti earn (but not in any preconcerted or remarked direc. 
tiou) and they both took the direction of the stieam, the 
heaviest end becoming the most advanced. They were taken 
up, and being again pnt into the water in a diiection oppo- 
mte to th|B stream, they gradually regained their former di- 
rection i in ivhet time was not oh6ieryed. In endeavouring 
again to repeat the experiment, two barges passing causejil 
us to lose sigKt of our sticks, and we did not flud then af- 
terwardfto ^ 

gMHgeofbostt About an hour afl:er the flood had made through Loigle^ 

Mh^abSdge. ** Uotired from the top of the bridge the of 

' some of the oraft. When any one drew near the* nirfh^ sihe 
did not keep pcMce, with fjbe water befoUe her, S0i.l|jgt on 
looking Only at Sor head, she seemed to have Mg J 

hMt ot k&t SIM she left the marks of her track bebin^betw 
Two }m0jkd Hr woU boat, the matt boat being m ikn 

middle 



or 

^ ueftHy eqiittl intervals^' followed each 

oth^rttoougbl - TMt which first c^me to the increa^d fall 
uiidei^^tfae ititfa^i'heiDg {ir^ipk^^ left the others fiir 
hiiidi, tali in th^i^ tufitthey were in Uke mdnher pf^ipitated* 

Whi^-they aitived eht hf the mpi4 part of the streain into 
ther sknooth wateri 1 did itot observe* that their relative po« 
sHlon #as altered from what it had been before they came 
to^th% bridge: but the small bKmt had made use of oars* 

It Would answer other purposes than that of curiosity* to Altitude of the 
ascertain and fOrtn tables of the declivity of the surface at 
difihrent velocities of current. The observations of alti-tide, 
tudes at sea must be affected by currents^ one part of the 
sensible horizon being higher than the other, A ship sta* 
tioned in a tidi^^ which runs one way North* the other 
Soutfi* m'^y expect to find the observed latitude vary with 
the tidei ^ 

In the afternoon of the sam*t day that we made the expe- Attempt to as- 
rimeni with the sticks (the 97th)* we made a very imperfect 
attempt to discover what was the declivity of the surface surface of the 
above Westminster bridge, or rather what angle the plane Thame®, 
of the surface on the flood made with it on the ebb* by 
marking St two distant stations at the same times, the height 
of the water during the flowing, and likewise during the 
ebbing of the tide. One station was at one of the posts 
close under the Speaker’s garden: the olheri on the same 
side of the river^ at the ferry opposite Cumberland Gardens, 

The distance between the stations* according to the maps of 
London, is seven furlongs. 

At the post near the Speaker’s garden* the difference of 
tbe height of tihe riVer# taken at 4 P, M.* the tide then fl6w« 

Ing* and at 7 P, IML* the tide eflbing* was 9^*5 inches. 

At ferry opposite Cumberland Gardens* the difference 

of the heights taken at the times above mentioned was 17*3 

* ■ '' ' 

ThO^’tida^wks lower at 7y clock than at 4, The streahii 
sH^each of those tiines was running at a rate which we ctoO- 
jbetwr^^tO^^be neprly three nnles per hour; therefore a 
was expected than mbes* which 4#^ 0 
dlStauM of 7 furtongs will give only 30^' for t^OnguUr tHfi 
ft^n^ between the plaoe of the toHaue osi' toe imd 
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the plane on ebb ; so that the angle oi 3 ecli\il) fjdm 
the hor 7 t ulal lt>tK i^MppoMu^ it tqual each waj, was nol 
more than ^15 . Pet haps tin. difteitnec wouhl heut been 
foaiul oriecHviy if the niaiks had been tiken it. nml strtttin, 
insl( hI »f < lose to tlu i*ido of the iivet. The stojqai^e of 
AVo'tnmij'ter biif'^e 1114^ hKeni^e bo -up id to oioasion 
souH siioll III tht pa it of tlieri\ei umiiKb itilj above it, dur- 
ing the i bb tide. 

ExpciimeiN On M «.di\tsda\, \ugii-t the Id, wi again in ido txpeii- 
me.ii*' whb ‘•tukb, uliich pio\(d h ss >. tnr\ tb ni those 
\M tiad Ik foil made. But, piovions to disinbing luithir 
ope» it oi)-., Ill iie< es uy to notue a t otisuii il on, whicli, 
when n in oicuntd, an lusnrmount d'U objiitiou 

to duivin HU) U ndh fiojii them. This w the g»*eai dit- 
t< ufKfr bnwi i 11 tin suitaie in a iivei, and tin sinface m an 
Open s»a, bo th It ai ivpun^eiit, winch iin^ht be found to 
fuiittlin the oil! , iin^dtsiautl) b( it ill piac^n ibh in 
the othci. J o tins objution it is n i-^oiiablc to answii, or 
il U«M a taboniblc < in ouiagcnn nt to o\ptct, that if i 
sin * I sli k V ill po lit the direction ot the slieam in a nvci, 
Lorg e »i rc- ^ i nli (a stii ling sail boom, foi insta n t ), will, in c 11- 
qusiK'K a cnmstanccs toUiably faiouiabb , do so at sen. It bteins 
Milhui tin. mb ol just piopoiUon, that a spar islaigc as a 
st^ciiiig snl boom as much c \ctcds a walkin^ stick, as the 
iiieguknitv ot’ the buHace at sia, ni timpiiate weather, 
rxrcedb tliat ul aimi. In the c\pti nieot, two of more 
might be put into tin s^ i at tin s«nn( time, and it they 
agreed, the le would be the giealti iea>onfoi pLc lag icliance 
on the 1 rsrtit, " , 

Qui next tuai Tias n»tb one of theSonth Sea Island clulis, 
of a wo<)d not buoyant, about tince feet in Ifenglh, at d gui- 
dually t^periug. It was buo\ed at each end with eofk, but 
with Anilg enoqgb to let bc» about a toot uiidef the sur- 
face, ajfid that tU(^ corka at tacl^ end might be equally ex- 
posed to the ail, they weie bO managed as to shtf«v equally 
and similarly above watei. Ihere is leabon, however^ to 
think it would have been nioie ptoper t 6 have allowed the 
exposme tolhe air at each tud to be proportioned to the 
^eight sQ 9 tii(Sed. lo the' ma#inei the espe luneiit was made, 
^he club, being left to itbeU in the btieam, did not take or 

keep 


Experiment 
wich he wy 
wo>^ a foot 
b^nea'h the 
surface 
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keep to any direction. It waa unfavourable to 

thii experiinerit, that the club was not* of greater length, 
and, perhaps, that its weight at each end was in the same 
proportion to its size* 

We again tried with sticks loaded at one end. But the Sticks yrhh one 
most that can be said of the results of this day’s experi- 
meuts is, that the loaded end evidently showed the most 
tendency to be downward with the stream. The sticks veered 
in their direftiou more than we had observed in the former 
trials. This brought to recollection a circumstance, to which 
we had not paid attention. The barges we had seen over- 
sliding the'streani in a calm were kept in the right direction 
by their helm. Supposing a barge to be loaded at one end, 
and light at the other; without the help of the helm, the 
loaded end would probably not be found to keep her in the 
same direction with the stream, any more than the head sails 
only of a ship, being set, will, without the help of thehelna, 
keep the ship before the wind. 

This consideration leads again to trials with two or more a ho^v)>cr»d St 
separate and uncouneoted bodies. An experiment which can » 
easily be made in a ship, is with a hogshead, whicli cun be 
hlled after it is put into the sea, and a quart keg, which if 
the air should be quite calm it would be sufficient to half 
fill. This would approach the proportion of a barge and her 
small boat; but as no guidance can be given, the most regu- 
lar shape (globular) seems the best. 

The stream in the Thames above tbe bridges, from the Experiments 
unevenness and shallowness of the bottom, is unfavourable 
to experiments of the kind here recommended ; and thesu- havefavonia- 
perlor convenience poas^sed by those whose constant ^ccu- 
pation is on the waters, who baTe opportunities, wiihbxtt an 
hour’s. exipense of time, to make experiments, which toother 
persons would, cost days, have been indu<*erncnts to publish 
'the mquiry in its present state, ^o give it the best chance of 
being prosecuted with tixif effect. 

JAMES BURNEY. 


tStrepi, W€$tminsier, r 
August 1808 . 



IXrsaifIBNTI OH CHMUTR* 

The above paper was read at a meeting of the Royal So- 
ciety» February 1809, In consequence of someobscr- 
vationa which it produced, the following remarka^ in addition, 
were presented, and read at the Society . 

Weight tmpeU In a paper 1 had the honour tO present to the Royal So* 

soTf^a^weira* ptogresa made by home bodies floating in a 

tbe'b^ Host- stream, they descending faster than the stream itselt, ] en- 
log on it. deavoured to show, that this progress was the effect of peti- 
peudicular pressure, producing impulse towards th^ declin- 
ing pait of the surface. The same cause, indeed, evidently 
applies to the production of the stream itself; consequently 
the surface, and whatsoever floats on it, are, in tins respect, 
on an equal footing, and the whole agree in pressing for- 
ward aud in opposing reaistance to whatsoever endeavours 
to overtake ibmn. Without some auxiliary cause, therefore, 
a floating body cannot overtake the siieam. 

Shape and dl* The diflereut siiupes of bodies, and likewise the directions 

iSlyTfecisits with respect to the direction of the 

velocity. impelling power, expose them to more or less resistance, A 
barge floating crossways to the stream receives the progres- 
j^ye impulse with the least advantage, her whole length act- 
ing in resistance to her overtaking the stream. The same 
ba]|;ge when endways with the stream, is acted upon by the 
same quantity of impelling power, and her progress is op- 
posed by less resistance. 

Weight adds With increase of weight, both the impelling power and 
thin resistance are lucreased : but wben the barge is length- 
to the resat. ways with the line of the stream, weight added will increase 
thl^ iiRipellipg power in a greater proportion than the resist- 
ance is increuRO^ Hence the heavy J>arge*in a calm will 
overtglke tl^e light barge. « 

This short explanation I beg to offer as an addition to my 
jfoimev on the subject, and shall be glad if it assists 

in spy satisfactory manner l^account for vessels overtisking 
tbo Atr?am in a galm* * 

Hlfcy Wij 1809. 

-*■ j-f 
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T9EW METUOl^ or .MEAStmiSrO A'EBiE’s TBLOCITT. 


X. 

yew Method proposed for measuring a Ship*s Pwte qf Sail^ 

^ ing* by the same Gentleman^ 

Line towing astern of a vessel, which is passing a line towed 
tihi'ough tlie water, will pull against her head-way. As the “*j*^Jg®^*^**'**^ 
ship’s way increases^ the pull of the line will increase; and petusl log. 
uke versa* If this, with a proper scope of line (about ^ 
fathoms may probably be sufficient) shall be found to be a 
Isolated quantity of pull corresponding in the same man<* 
ner at all times to the rate of sailing, it will answer the pur- 
pose of a log. Mcny experiments have been made upon 
the same principle ; but the most plain and easy one, of , 
towing a measured length of line, has escaped trial; though 
less liable to give erroneous or variable results than any 
which can be made near a ship. By it, the rate of sfiiling 
may be obtained either constantly or occasionally, and can 
be taken with ease by one person : in which respect it would 
have great advantage over the common log, the use of which 
requires three persons. 

By a trial made in a boat with about 20 fathoms of line. Experiment, 
rather larger than log line, towing astern and fastened to a 
spring steelyard, the strength of the pull was found to vary 
with the rate of sailing, which however was not ascertained 
by measurement; but by estimation, the boat’s rate of hail- 
ing during the trial varied between 2{ knots and 5 knots per 
hour, and the pull of the line upon the steelyards was ob- 
served to yar/ froni 3 lbs. to 5ilb»; ; iivcreasing and d^ 
creasing with the velocity, great a variatioti^ the 
strength of the pull gives all the advantage, which ciiri be 
desired for forming a scale, and will allow of the esrperiirillsilt 
beln^ made with smaller lin^i^ * i. .. 

If the proposed leiigtlfof line is passed thr0u{^' a lelocity 

so as to go clear out at the stern port or (;abiq wq|j(|o^,%nd 
the inner end is fastened to a loose chain, of weight adapted * 
to the purpose, on the deck under the pulley ; or to a num- 
ber of small wiighls made consecutive by dfet intervals of 
line, the chain or weights will be drawn op %oreor ao 

cording 
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NEW METRO# MEAStRlTKG A SlilF^I VELOCITY, 

cordingf to the ship^^t velocity- By a few comparisons of the 
quantity ot weight i.ust*il from tlie deck ipvith the rate of 
sdijing, a sralt* may marked. 

,nJ “Iti an im^’‘o^ed state of the experiinent, instead of ubiii {5 
wei-'^hts or a piillov^ the lorKTeud of the lino {oominj? direct 
iiorij the watei) ctm be fastened to a spniig, and commnui* 
cate ^'ith on inde\ tloit shall expicsj the late ot saihin». 

This inaoluTie (if so plain a contruanre desei\c that 
oame) may be put on couslunt tluty, or drupptsl occasionally 
to nsrerlain the rate. 

Objections \vhK'h occur, arc, 

i let. The hnc bt in|^ liable to contraction or 4*xpansion as 
the temperature' of the wat< r varies. But it is scarcely to 
be bupposed, that the gieatost contraction or expansion of 
. line from its mean state (after it has been pvoprrl} stretched 
and seasoned) will occasion an alteiation oi* a hundredth part 
in the force of the pulL 

2d. That in a fre^b wind the part of the line between the 
ship and the surface oftlie water, will be liable to sonic ad* 
ditional pull from being exposed to the wind. To this in- 
cotivenieiice, the log line in the common way of heaving 
the log is likewise exposed when ilic wind id much aft. In 
cither when the ship is not right before the w'ind, the 
remedy is flic same: which is, to throw the log or the line 
over from beibre the lee gangway, and to give a few' li.tboina 
moreW stray luie ; for whit h liowi’ver, m the new method 
profiosed, it would bo necessary to apjdy u corrcotioii,^ the 
quantity of which may be acciitately ascertained. 

3d. The motiou of a ship in pitching. But thi» is not to 
he regawlcd ns am objection ; for the ra^te of bailing is to be 
C'stityjHi^ only by wliat the expennieiit shows when the ship 
IS going steadily; in tiic •^ame manner as in taking bearings, 
if *tbe compass swings, w'e wait till it is quiet. Wlwjncvpr 
the ship bt»‘idil> for tcnSeconds together, orevOii iive 
seconds, the pull oi the line will btf regulated to the average 
rat<e«f fcaiiing. 


XI. 
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XI. 

Method of preventing Doors from Dragging on Carpels^ or 
admitling Air underneath thenip By Mr* John Tad*. 

SIR, 

I M^\e taken the libertj^ of hrying before the Society a Method of pi«. 
model of my invention to !»ri‘vent doors from tlraj^^ing on venting air- 
carpets, and to keep out tlic current of cold air, which en- fj-om dragging 
ters u ider such doors as are not close to the carpets under- oncari)eu. 
neath them. 

1 cau aflix this machinery to the bottom of any door, so 
that tlie door shall pass over the carpet with ease, and, when 
shut, be air ti^ht. It obviates the necessity of screw rising 
hinges, aiid is less expensive than other inventions for the 
same purpose. 

■ The machinery is constructed of a slip of well seasoned 
b^ech wood, equal in length to the width of the door; this 
slip is one inch and a quarter wide, and half an inch thick, 
and to be covered with grem cloth on the inside ; it is to 
be hung to the bottom of the door with three small brass 
hinges, and is drawn up by a concealed spring as the door 
opens, anti is forced down when the door shuts, by one end 
of it, which is semicircular, pressing upon a concave semi- 
circular ])iece of hard beech w'ood, fastened at the bottom 
of the door case, anti which holds it down close to the floor 
or carpet, so as to exclude the air from entering under it. 

Hoping this irivention will meet with the approbation of the 
Society, I remain, with respect, * 

. Sir, , • 

^ ' Your most humble Servant, 

No, Ai Little Hermitage Street^ JOHN TAD. 

iVapping, Nov, 24, 1 807- 

^ A Certificate was received from Mr. William French* ^ , 

No. 280, Wapping, slating, that John Tad had fixed to efficacy, 
two’of his roomt doors the invention alcove mentioned, and 

* Trans, of tlic Society of Artf, vol. XXVI, p. Bfi, Five guiaeas 
were voted to Mr. Tad, fox this commuuicatioii.j ^ 

that 



The methfKl 
tdescribed. 


lil vmiav 

«|b«t He" fi)iitrd' it ^ td Uy lii& ihf |»«r* 

ipltlt^ the doc^ clear of. the carpet^ imd 

the air. : ■' 

iwedtion contti»tt in first cuttifig way the 
bottdid of the dboTi so that it is about one inch and a quar** 
ter above the fiber; this allows a sufficiency of* room for 
the door to open over any carpet. To close the "opening 
which would now be left under the door when sliut, be pro- 
poses to fix beneath the door, by iheans of hingCs, a sHp of 
wood, of which a h d Cy figs., ^ and 3, Plate II, is a sec- 
tion. Fig. 1 IS a perspective view of the bottom of a door, 
with the idvention annexed to it ; fig. 3 is a section across 
the door when closed ; fig. 3 is a view of the edge of’ the 
door when open; and fig. 4 is a- section supposed to be 
made by cutting the door in two parts, edgeways.^, The 
hinges on which the slip turns, are fixed to the edge. In 
figs. 3 and 3^ from a to is exactly one inch and a qdarteri 
so.that when the ruler is turned down upon the hingi^, it 
reaches the floor A At in fig* in the other direction 
dd it is much less, being only half an inch, so that when 
it is tamed up under the door, as in fig. 3, it leaves three 
qlSliarters of an inch clear of the floor. It now remains to 
s]boiii?,b^w the ruler is turned up or down ; it has always a 
tendency to rise up into the state qf fig. 3, by the action of 
a steel wire spring, shown in figs. 2 and 4, which is con- 
cut in the bottom of the door ; one end 
of thp wire is screwed fast to the door at y, the other is in- 
herited into an eye fastened into the slip at g. To throw 
it dqwn into, position of figs. 2 and 4, the end /«, fig^,.4f 
of tlm slip farthest from the hinges of^^tbe dbor, is cut into 
a se|fiirir^l«r as seen in figi 3. When , the door 
clos^mTthis semicircle is received into a fixed coacaye;^uM^. 

fig* 3* cut in the end of a piece of wood, A 4» 
fast^^ the door case; the iiue w./, fig. 3, repr^eij^ jhe. 

tbp door when shut, anej *^ p part of the dpqr. se<^;> 
edglsWays ; as the door in shutting moves from p 
semicircular end of the slip ah d e piisses against the end 
qlthia piece k h «n!5; at ^he door proceeds^ H tiirnp doufii as 
in fig* 2, so by the timedhe door Is shift, the sli|^ is 
itlfued quite £>wn ; the edge e h of the slip is cut into a 

segment 
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segment of a circle struck from the hinges on which it turner 
The perspective view in fig. 1 shows that this contrivance^ 
applied to any door, will not offend the eye, as it can 
scarcely be distinguished from an ordinary door. ^ JiT, fig. 1, 
shows the concave semicircle of the piece of wood fastened 
to the doorcase, in which the semicircular end of the slip e 
is to be received. 


XII. 

Description of an improved Screw-wrenchy to fit different 
sized Nuts, or Heads of Screws. Bp Mr. William Bar- 
LOW^. 

SIR, 

Permit me to make a few observations on a shifting 
screw-wrench of my invention, which I beg leave to lay be- 
fore the Society of Arts &c. through the hands of Mr. Bru- 
nei, inventor of the block machinery here. 

I have found, from long experience, the imperfections of Common” 
the various wrenches in common use, for the screw heads screw- 
and nuts of engines in general, which are often materially 
injured for want of an instrument that would fit variety of 
sizes, and be applied with us much advantage as a solid 
wrench. I have had it in view to unite steadiness with con- 
veniency in making such an instrument, and flattering 
myself that 1 have obtained both, 1 am desirous to com* 
municate my invention to the Society, and have tfaer^ore 
sent an instrument on the principle I ha\fe actually Qsedp 
and which has met with the a*pprobatlon of my emp^era 
and other persons. 

This wrench, by ro«^iis of a nut and screw, is adjusted Animptovs^ 
with the greatest ease to the exact size required, and in that ^^****h. 
state rendered so steady, that in use it is found equal to 0 * 

solid wrench. 

* Trans, of tlM Soeisty of Arts, vol. XXYl, p. FiVa guinesa 

wsn fotedt lo Mr. Barlow for thh invsfMloa. ' ■ ^ 


I have 





The itistru* 
ment do 
ictlh«d. 


I I^ave, for several years» been iutiusted with the <^Si|t|aii(l 
^ ol many taloable eiigineb of vanoub clescn^ODSt 

the block machinery i& this clock-} aid> epd 1 
cousicleied it as an object of gicat importance^ 
for ^e picservatiou and neat appearance of engines, to 
attend to all the means which would obtain ndvan- 
fsgj^s, and anoh, I think wodld aiise irom the u&O of nty uni- 
Tersal wrench. 

t6 It is, iierhaps, unnecessary to point out, that a wrendti on 
thus piiDCiple may be varied m its foim and size so as to he 
rendered probably more ronvoniewt for some |WLlticulaL pui- 
pohes for which such instruments aie requned. 

1 am. Sir, 

Your obedient set vatit* 

Poihikmith thek Yard, WM. BARLOW. 

Match 1, 1808. 

This instrument is repicsented in P). TL Fig. d is a 
perspective view of it , fig. 6 a section ot its head ; and fig 
7 an external representation of tlie In ad. Tlu soew li* ul 
ant to be turned is held between two jaws, one ol wh h 
\ dllfci[<4|f^rged in the same piece with the handle A A, tne 
moveable between two chuke^, and fa«<t(ned to 


J^nted jaw by the strong screw /, which i*^ fiMd to tli#» 
^famejaw, passeli through the mo\eable one, as shown in 
6^ and has a nut sere wed upon it ; the 
U tapped thiough the movable |aw, and its 
^i^^B ^l i Ss ses upon the bottom of a cavity made in the fixed 
javt^imwfi at fn in the section fig. 0.^ To make the wieiich 


fitgi^pitticular screw bead ot nut, the nut upon tlie stiong 
^Ctewlmust fiilt be loosened, and file screw A scievred in 
or oilMt of ^ movable jaw, until the opeinug A g* is just 
thd ptrop^t^ivldth to f^cAvc the screw head qr nOi to bo 
tuvnad iff the wrohi^; the nut of the screw i U then to be 
acreifed down^ until it pll^saes vjpon the ja^, and holdt it 
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'HfiitVftCMEKT OF rifilCHTB VV V0K OAROMBTEB. 




xin. 

Oh the measurement of lletghti hy the Batonuitr, In a 
Letter from u Corre<‘pondent. 

To Mr. NICHOI.^ON. 

srK, July 171 k, 1800. 

T l\y indliod of firKlmj; hciglits Iho bdioimter bidslMdinj? 

fair to )>t of tlie gientest piactical iitilil* , cspi oialU miko 
tlie anpiextd constrnotioii of poifabie baroinetei'*, »nti Ihogpnt prariuJ 
inventiou of moie compeiicbon^ modes of ealciiUtioii than ^ ^ 
those foiiiierl)" in use, have c onsuleribl) cIiuuius]k( 1 the <ld- 
beiiltios, with wbirb it vas at fust ittended. 

It would bedesiiablo, howe\ei*, d the meessi \ tab via- Dt^i iVt to 
<onld be still farther simplified toi if ni»s.t fiecjuealb 
happen, that obsti vations of the heights of the haioiiiotpi 
aie inadt by ti uelleis at times, when the mind, distiaited 
b^ a^aiitlyof ob|i ets, or hot m down l>< the fttigne of the 
bods, nia) be ill caleulated foi cm 11 a inodeiate det/jrre of 
• \cition. 

Tor tins jjiirfiose the following tal>ie> ha>t been ealcu* 
iatrd, wl'uh, with liltU more than the mne trouble of iti*' 
spectioii, will iiwo the u^ult tine to the uear#^ bt foot. They 
in lA be piiiittd ou ihe surface of a coinmoii »o that 
then bulk cannot be the h ast meonvenWnce to a 

Tahie I. Coutams altitudes in loot answering io «JVory of ,j ^ ^ I, 
tenth of an inch of tliS height of the Tiaiomctei from tjMl to lowing tablu. 
31 inches. , ' 

Table Contains^he proportional parts to !be fledhd^dd 
for every additional hundredth of an inch, corre$poi|||pni» 
to the heights of the barometer trial fced m the hist oo« 
lomn. 

Hence to find the app(Qximat« elevation of nii^ station 
above another, nothing moi« is noeessaty, than tp find from 
Tables \ and 2 the elevations conespond^ng to the 'ob- 
served heights of the barometer, and sufatn|0t the kss from 
the greater. « 

It would not be difficult tndoastructta£hi||^ should 

give 
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give the result by mere inspection : but unless they should 
be continued to every hundredth of an inch (in which case 
they would make a volume) the trouble of subtraction is 
all that wquld be saved* 

Tttbie 3, Gives the correction for the expansion of air 
for every 1000 feet of altitude* It is calculated for every 
degree of the mean temperature from to 32* It is pro- 
bable that few observations will be made in this island, 
where the mean temperature is not within these limits* 

This table is calculated from Table 5, p. 484, of Gregory’s 
Mechanics, vol. 1. 

With regard to the correction for the expansion of the 
mercury, it may be obtained without any sensible errour, 
by multiplying the diifercnce of temperature in degrees of 
Fahrenheit by 2*75 feet, or 2 feet 9 inches. 

Yours, &c. 

J. B. 


TABLE L 


TABLE 11. 


Bar* 

r. 

B. 

F. 

B. 

F. 

25*0 

5606 

27-0 

3600 

290 

1738 

. •! 

5502 

•1 

3504 

•1 

16'48 

•2 

5998 

•2 

3408 

*0 

1559 

•3 

5295 

*3 

3313 

•3 

1470 

•4 

5193 

•4 

3217 

•4 

1381 

•5 

5090 

•5 

3122 

•5 

1293 

•6 

4988 

•6 

3028 

a 

1205 

•7 

4866 

•7 

2934 

•7 

1117 

•S 

4765 

•8 

2840 

•8 

1029 


4684 

•9 

2746 

•9 

942 

26-0 

4584 

28-0 

•2653 

300 

855 

•1 


•1 

2559 

•n 

7(>8 

•2 

^4 

•2 

2467 

•2 

681 

•3 

4265 

•3 

2375 

•3 

695 

•4 

4186 

•4 

2283 

•4 

609 

•5 

4087 

•5 

2191 

. *5 

424 

•6 

3969 

•6’ 

2100 


3 Jb 

•7 

3891 

•7 

2009 

•7 

253 

•8 

9794 

•8 

1918 

*8 

169 

•9 

3697 

.28-9 

1828 

•9 

84 


B. 


25-0 

10*4 

•2 

~-3 

•5 

—*2 

•7 


26’0 

—•0 

•3 

-9-9 

•6 

—•8 

•8 

*-•7 

27*1 

— •() 

•3 

—•5 

•6 

— 4 

•9 

—•3 

28-2 


•6 

—•I 

•9 


29-2 

*8-9 

•5 


•9 

.7 

30*2 

.—•6 

•6 

—•6 

31‘0 

—•4 


TABLE 
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TABLE Iir. * 




Th. 

Cor. 

Th . 

Cor 

“W- 

Coc. 

84 

126 

39 

6h 

45 

3^ 

7I 

101 

5h 

65 

44 

29, 

71 

93 

57 

6 ‘i 

*43 

27 

70 

dc 

3G 

60 

4I 

2i 


93 

55 

57 

41 

^2 

6a 

91 

54 

54 

40 

rj 

67 

88 

53 

o2 

30 

17 

GO 

8G 

5i 

40 

38 

14 

65 

: 83 

51 

47 

37 

12 

G4 

j 80 

50 

44 

3G 

to 

bJ 

78 

40 

42 

35 

7 

Gi 


48 

39 

34 

5 

Gl 

7^ 

47 

37 

83 

<•2 

Go 

70 

4G 

34 

3*2 



XIV. 


On the Glauherite. Bt/ Alexa?«oi:r Brogniart*. 


rri 


jL he fonn of the glaoberite is that of an obliqua pmnif Figure of the 
4 >roatly dtopressctl, unci with a rhombic base. The angles of 
the paralleloi*iam of the base* are 7(J^ aud 104®. The angles ^ 
of incMlence betw eeii the parallelogram of tha base and ^he 
adjacent sides arc 142*. That betwefen the l»ase dnd the 
edge contiguous to the acute angle of the base is 154®. ’The 
faces of the base are genemlly plane, sniootli, ahd eveu 
shining : those o^the sides On the contrary a|;e full of striae, » 

}ia|faHel to the edges of the basg. Very evident jnnct^4^ 
parallel to *the base are discoverable by cleaving ; as^e 
otlpts not so well defined, parallel to the edges of the 
ba^A and incli^ied to the former in angles of about 104*1 * ^ 
t*hese.ob6erviitions give a% the primitive form of this crysh Wailnrsfcrm, 
tal ao oU^iie pHsm with a rhombic base. t 

Xheerystatb swe nearly hmpidi or of, a lopaa yellow, and Cctour, 
rel^b their^oli^ty Itnd tmnspare&cy in thiififir, if they have 
not bfeel ^ 

. • ^ Journal do Physique, vol. LXVf, p. S: 

Voi. XXIV— Sept. 1809.-.;; ^ P 


'V 


Their 




Hardness. 

Action of itre« 

Singular action 
•f water. 

Spec. grav. 

Crystals re- 
sembling it. 


Its-coiwp^^ent 

'parts. 

No wateT. 


Sulphate of 
soda, 

and of lime. 

No loss* 


GLAITBI^RttE, A KCW MlNtRAt. 

Their hardness that of Giiilphate of litnc, but i» 

ferior to that of aaibonale <vf lime. 

£xp<>se(( to the iire^ the^'^j^auberite splitSf decrepitates, 
an4 nieUs iutb a white enameU ^ 

Immersed in ^ater, its surfUce becomes of a milky white* 
and in a little time the whole of the crystal grows com- 
pletely wliito'and opalce. Taken out of the water and 
dried^ it does not re'^ume its transparency, but the white 
coating falls to powder ; and, if it be entirely removed, the 
nucleus is discovered remaining unaltered. It is the only 
mineral substance that possesses this property. 

The speeitic gravit}” of the glanberite is 2'7<T. 

This salt, the crystals of which at first sight bear some’ 
resemblance to those of axinite, and the fragments of which 
arc a little like those of sulphate of lime, differs essentially 
from the latter, whether anhydrous or possessing its water 
of crystallization, in Us primitive form, and in the second- 
ary forms derived from it. 

It I'i composed of anhjdrous sulphate of lime # • . • 49 
unh^^drous sulphate of soda • • • • 51 

100 

MrlBrongniart satisfied himself, that it contuined no 
water, not only by several calcinations nt the temperature 
nearly of meUiug silver, but aKo by distilling it after Mr. 
BerilioHet’s nianucr with iron filings, when he could obtain 
no hidrogcji gus. 

He ascertained the presence of the snlpliate of soda by 
solution and crystallization, which afforded him well do* 
fined crystals of this sulphate. ' • ' 

t e sulphate of lime Tie found by decomposing this 
oth by carbonate of ammonia and oxalate of ammo- 
nia. , * 

As he had no loss, but what cannot be avoided 
mi^al operations cond^ieted witfi the greatest carcf and this 
loss did not amount tu one per cent, he presumi^^* that $liis' 
stone contains uif'iOtber ponderable matter i^^ntial to it 
but the menttcm.cd above ; nnd certain 

of this, li#^|^mined carefully, whether it contained na 
* phospi^ates. 



C^PAt VARNI&a. 


p>rf)<»pTTat(Ps» bomttf^, of muriateb^ nhi^h mi;»bt havi‘ been 
»iispectfMl Fio^ii thi* wtuatjoii M^hero tt tt'&s tbui'M, 

The fiilaubentiS was broD^if iroift Spam b»i Mr. Da- vvh«*p found, 
niorilp It has hi^hertd been found only at Viftaiubio, n ar 
O’aniia, in new Ca^ihU*. Its Cfjslals are»sc»rnr»tMTfe'‘ ^ 

tary, sonrietimes in clusters, |ii)d di^^eminateii m ru^^'ses of 
sul t^ein. Mr. Biongninit has not bieii able to lj*ul ntiy 
tnetitioa of this mineral, either m the wo/ks ot mine^a- 
io^^ists, or in those of travellers in Spam, that he could 
consult. 


' 'XV. 

Jn cxccUciii colour It*9$ Copal Varnish. Bif Mr> Lun'OR- 
MAND, late Professor (f Natural Philosophy^. 

£jV^ERY one knows the diffioulH of dissoKinis^ copal com- Cnpa' (^iflFcuU 
pletc’}, when we attempt to maLea lairush, I hasten there- ^oiuuon. 
foii^ tv> CO nmnni Mtc a method, that has succeeded pcife< tly ^ 

^ ilh me ; and which will Ije found, to produce a very line 
vdimi'^h w’tli Ihis substance. 

All copdl IS not fit for makinjy this larnish, it must theic- Me»hoa of !.e* 
fore bo selected wub care, and the following method will ‘^8 
show wlj.it is good. I'ake each piece of cOpal separately, 
and let fill on it a single drop of very pure essential oil of 
loseniai}, not altered by keeping. Those pieces On which 
the oil mokes a certain impression, that is to say, w^hich 
* often at the part tlut imbibes the od, are good! und sho'nld 
he reserved for anaking vatnish. The otlngra are to be re* 

Powder the pieces of copal thus selected, sift the pw|Ber and of mikmg 
through a very fine hair dieve, and put it into a glass, on the 
bottom of which jt must not lie more than a finger's breadth 
thick. ^ Ou it pour esseoce^of rosemary to a similap height, 

*$tir the whole together with a stick fbr a few minutes, 
copat will dfssoTve info a viscous substance, and the whole 
will form a ,V€ry"'thick flnfdi Let it stamf fbr coupla of 
hoars, after Vhith pour on gently two drops of 

* Sonaiijau's i^liUothtqas IfhyslcQt^ScoAQtpiqu* fo086S, Vok 
P-1S3, . ... 



BcJBW»ino 


W'- 


‘■'i ' ■ 

vtry Ulcohol, W'hrch y6u:/wiU distribute eter the (tntf 
mass by indinittg the gla^ in different directions wtth .u 
motion- fjti you %tn effect their fncor« 

' poi^tion. Repeat! this operation by little j^nd little, till' the- 
’ ' varnish Is reddest to a prof>et degree of flnidity; ' Rem'em- 
bers th e tirst drops^ of alcohol- #ire the most didi^lt, and re* 
vquire the longeittimeto incorpdriite'; and that^the didicuUj 
diminishes as ^ch successive addition' is incorporated,, or aa 
the inass approaches the state of saturation. " ’ 

' When the varriish has attail^ the suitable degrofr'of 
fluidity, it is to be suffered to stand a fevr d^s; and ^BTheu 
it hds become very clear, the varnish is to b^Sdecaut^ bftV ^ 
The magma that remains at thh bottoii^^iUay stilt be 
rendered useful, by pouring on alcohol in r the . manner 
directed above ; but care must be taken, to add very little 
at a.time. " * 

tidies of (he This varnish is made without heatj is very clear and'eo* 
varnhh* lourless, may be applied with equal success on pasteboard, 
^ wood, -and metals, and may be worked aiidVptdished with 
etfse, indeed better than any known varnish.' It'ifnay be 
used on paintings^ and singularly heightens their beauty. 
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frenqTi Nutional Imtitute* 


JL* HE public sitting of tlie Mathematical and Physical 
Clnss. for 'Was -held jon th©>2Dd of Jatiuaiy. A double 


French na- 
tional Insti- 

' ^ icr t itm for 4 for a Uveorf of the perturlmdon. 

doitble priee. o f the flanci Pallas, discovein^ by ©!■» Olbers ; or m geae> 

^ tWp^^iebry of the ex^tricilfy andKiaelii»^n..f 

whTch iirefoo cous^^bfo for jp«iturb|itioai. to 
culled with sufficient by, the knoW i^etheds.'^. 

to .^ter into «ny thra is.' i!)d»peo4abli;,^‘bQ/ 

lhS^.«8iffictiyrsub^:^^.n<rthlhg wi|6 reqwr^.fat^b^iiaa . 
. algebt^c formviwfej^dtiw ai^ug^, tlut-nt| 


01*^1. an 


ettbeir id ‘ 

.ed,bif’th«( 
these restif^oitSy no pa^t ! 


yer-- 


dtsieV^Vi^ -liiitrt&her; l^ikwitljsteHding 
fttidg bii^ Beut^the » - 
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opeo till the 1st of October^ 196 10* The piize is e 
jtzieda,l of tlie vertuQ of 6000 francs 

The orjdinai5fipme subjeOl^^or ncKt year is; «« To exa- Another prize 
miiie whether there be any arcolation in the animals kuowE quciUon, 
by theiiacnesof ^teriae» echiiu, and holoth^n<e; aiid»)f there 
bcy'to describe its course and organs.” The description 
must be accoiopiMiied with obsetvaiions made on living ani* 
mals«Bnd include the vessels of the respiratoiy oigaus, if 
there be any such* as well as those of the principal circula- 
tion« To examine the di^ical cdect of the respiration on 
the air Und water* would be a desirable edition* but this is 
not absolutely insisted on. The examination of one species 
of each family only Hwequned ; but it is expected to be 
by no means 8uperii<ual, and accompanied with drawings* 
so that the principaV details ina} easily be verified. The 
prize is 3000 francs [<£ 1 25 J» and the term abov • 

The history of the mathematical division of the class of Mathematical 
physical and mathematical sciences exhibits this ycarasiiH 
gular circumstance; one of the most difficult aud most im« 
poitaat points of the solar system treated with equal success* 
though after ditferent methods, by two geometneians of the 
first rank ; to both of whom the investigation was suggested 
by an inteivsting paper read to the class by a yuiin^gOome- 
trician. A^troMomers had remarked a perceptible accelera- problem whe- 
tion in the course of the moon : consequently other planets, ^ 
and among them the Earth, must have a similar^’acrelcra- tonstaut ac- 
tion* If the motion of the Earth be accelerated* it must celerauou. 
be owing to lU approaching the centre of mot^n : and* if it 
do, wiUdt not ultimately fall into the sun ? The danger of 
this indeed muat beiiifinitely remote* for tbe acceleration is 
extemely stow ; glid. it appears from the instafi^A^|||^be 
moot}* tliut the acceteratibn continues but for a trme*%d is 
albtrwatd^Chftnged iftio«fetardatiofi4 Still however the ques- 
iion interesting tb antronqmers, who in all 

lbc4r '«<l!alcuUtioim> snpp^ the ^utmhangeableness^of ,t]he 
ellipaes*>diMril^ by die planets* 

‘ Mt, '^1^ iAu» <)o«itliiWr««od fcun4 by 

the mean c<t\hcy hm 

ftn4 axe* ar* really iavariabie; wpKlBlciag into 
eonti^ratiob only the fixit ^ov«X»of theimimeri and thecaiitMo; 

second 
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s^roD'^l of the ecceiltricities and incUnatiou**. Mi*, 
f 4 rin%j;*s stiuck with tlni conoluii^iony eodeuvoured to ei^teod 
If ; «ud p,o\ed Ky a curiuus^ll^eoi em, thritthe pn>^>o«ftion 
wai^true, conbidenni^ i^van atl the sui.eefeM\e poweia ol the 
ec^v»utiiLit’»s. But what would he tbo yi^suU, tbu 
inass« b f oa-,iderri4 in teuub of two duneubioiib ? Thib uurjury 
deaidsu'i d 1 1 eit Ultotir, and no less acuHien > < t Mw Pois-» 
SOM ’»Md rtook It, and demojstrated, tlut, d any 
tjoii «■ ast, ii t in O'll^ dipt, d on teiiosoi lour, MV, oi ii^ht 
dnnt s'^iOW', md ot eouisc iiiubt r iinpeuci pUlduv 

bO'^u a'' Ml. Poisson had dt UiOastraU^d inti thtoiciU) Mr. 
Lai^MM^eaiid Mi, Laplace perceived, that it natiicall} flow- 
e<l iioin pi iplcb aiid methods. tht»y bad |oitne*h laid 
down. 1*140 btt|uen«. il e^ wtio hot led to d« cnoubtiati; 
th* Mio O', i.uo luoic j^coe.ail^, but (arh in a difleu lit viu^. 

Ti*t phytua^ 4iiii^ion oi tne rhis, ptesented to the em- 
puo a s' ill ot tl.i hiotoiv «1 the m u om s liOiu tiiL jiUi 


JTjji < ’I vvid soon he piioU'^lnd. 

Di<>voveiie.. in 11 < p‘ 'iC ^ li dutoieiie^ lu themaa! science aiethoai> to 
chemist'/, Ua\> led the wu^, and which Jnve bteu puibiicd 

in Pr nice cliii, 1y by Me^sib, Gi>-l..u®feic ami 'Ihenard. 
MineraK ex- Ti h < ipi » urieufs o< Sn Jduit •> ijail loohaxi btiu iipeal- 
Seiruadcr*^*^ Di^e, llav u, r\{K>sid to tusion lu (lose vts- 

prt'b>ur& sils, uud iric^lbtlhlc picbboii , fia,(tnCiilo et loikM with 
trapoi lor flwu baM^lulon «l, that the^ assumed ail 

c^'iii^in crys- ^ ^»'***^ I «ittd that the f i j st alb of ield- 

talsnot iosed spar in theoi were not abered, which 4 'plains, the fcini^uUr 
fact of so m^uy M\y i'ceUe cttMals ftmtaintd in la\4S»tha1 
have ceudcfod it questiuuuble whetbei thebe lava.» had evei 
been in a btate of lusiou. « 

Umlnation .f Uinujatiiig auic bj besting it, 

*ioc, is clawed for the late MaCfjiter and 5hv S<i^e, who practibod 

•ndi!^ JMeshrb. Dony wd Poritelei, pt the de-, 

tion froui the paitment ol the Ouuhe^ have topv^rted c.alumtne ftimpty 

biihnmMiir into metal st|fhcnnd.ry pme to be temtnabhesL 
The ore aflords them p»e third itb weight of wetah wWhia 
xn II ch cheaper thati^li^aU. i ^ ^ 

Acetlr «eia Another «# rfcepiMtry tfir tfce aits, h 

I MU wood, thet of pioc®Mp!e<Mn wood an acetm acid as pure as radi- 
cal vinegar, ^ maiiufactuie of which ha« bt«o earne4 oa> 

some 
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gome time by Mr. MoUeiut, It an&w effe c\tiemely well for 
aioinatic vinegar; but possebses a little acrunon^ , a < ount 
4 >r whir h It IS not quite eo fit ^ the tabic . 1 iy.* wood 

tilled for thie purpose yields as much chattoal a!» in tiie or- 
fiinary way, awJ a great deal of tai* 

In consequence of the inteiruption hetwo*^ j I'l uire ahd Grape sugar, 
the West Indies Mr. Proust and Mr. Puimenlu Lcur^ taken 
great pains to improve the extraction ot su^ar lioni i lapes*. 

Mf. Morveau has given a histrny of attrinpts to con- Pyrometer, 
struct inetrUinents to meastste high deijrees of iKdt, m which 
he docs Wedgwood tnoie justice, than he h-is g( m ally re- 
ceived 111 Piuisite# He afterwdid dest nbes in iu<?tninient of 
his own mve^||$oa suiTi^iently delic ite to i».dn ate eh »i ges in 
a metallic bar that dcMiot txrced a thiitcentli tliousaii<lih 
part of its length. Such a bai of platina is the onij thing 
sufficiently dilatable, and at the same trmt On ilterabk bv 
hre, to sene projicrlv for a pyroinctci ; but the diffjc ultv 
to phue it oil a scale, tli it will not dilate. TlusMi.de 
Morveati hopes soon to iUCOiupiish, 

Mr* Gaj-Lubsac has ]U«t cxploied U beautiful law of ge- ie«?pecu 
iieial chemit>tiv on the pioportioii ol metal. tha+ caters in- uu ihepro;<i» 
to each iiutallu salt, and th it ot OMgeu ntrissai> ha and x/cn\n 
o\idation. IJe has shown, that a metal, which piectpitates tnculhcsdhs. 
aiiothei tioiii an acid sohition. hodb in the metal pucipi- 
tated all the ovigeu necessary foi it to become oxidcd, and 
dissolve iu such a quautity, that th<f solution shatf be neu- 


tiab/ed to the same decree* The quautuy ol oxi^ui re- 
mains constant, whatever be the propoition necessary to 
cac h metal and tbe acid m each salt is piQf»pitionaU to the 
oxigen of |:|ici>xi4e,nin4 rei^uiies so muU^ moio metal to 
aaiurutOH, pippoition as the metal lequires IweijiAiteen 
lor ita oi;:niattQnf This law affords a ve»y simple metn^ of 
detenpinmg tna^ corifposition of all metallic a Its ; ioi it i« 
suftemnt to know the pro^tiou qf autl m one salt of each 
gaauo, to beac^ipiuiutui with all ; and a single anal^s^s will 
allow tie to w)tb the rest. 


Mr* baa sboWni diet and potash, p e 

p^r«d qttd Itmttd to the 

♦ JeaM/trol. XXI, p. 306, 


So ’a ftml po« 

( mnot be^ 
freed fitnn wa* 
ter 



SrfENfIFIC HliWS* 


7d 


begin to ova porate,n^ttvilhstfinding still retain nearly a tlnid 
^ of their V emht of water. 

^d* Mtf'Sbrs. Vourcroy and Vatl^nelin have presented two tm* 

portant memoirs, one on animal innciis, the other on nree. 
Structure of Atodni^ the anatomical subjects, that have engaged the 
nervoursy^*^ attention of the class, few are so interesting as the memoir 
tem« on the stuicluie of the bia n and nervous system by l>rs« 

Gull and Sjmrzhtim of Vienna. Atcoidintt 1o those geiw 
tlenien, thennereous or cortical sub^tai ce is the oigan, fiom 
which tlie neivous tilumenls* that consii^nte the \^hite 

mwliiUhv siiibstance. V\he»evcr the nn^^Mns substance 
CM*?!®, some ol these hlaments oiigmate; um^wfipreier any 
of the*^e h laments commence, this si|bbla«ce^^lM>e found, 
"J'he apnial uiaiixiw^^b not a bundle^!* neives descending 
lioin the bitiin . Oii the contraty the neives termed ceiobial 
may be traced to th« iiiedutla oblongata or spinalis; nnd 
the brain nod ceiebelluni themselves aie but dev elope me nts 
©1 fasf I nil lioin the mediiHa ob*o»n»ala, in the tame man- 
ner ?r the uciycs cOmc from it. The coniimt tee have found 
almoi t ^ll the anat^ical observations of Dr**. G. and S. 
agieoAbb* to nature; but they think it proper to add, that 
thi^ has no connection whott'ver v\ith l>t. Gall's theoiy of 
thettppionrmtion of diffeient pait ol the biain to the dith 
fereut him lions of the mind. 


Analogy of 
structuu* m 
animals. 


* Coats of the 
metres compo- 
sed ot nervous 

filamAits. 


Mlrliah 


Piof. Duni^il has lonudcred in new points of view the 
bones and nuiscles of tht tiuiik in man and various aumiala. 
I'he irrand principle be seeks to establish i*,, that uataie is 
asuinfoim as poa-iible in her means, continuing the same 
through uuinerous varieties^ as long as they are elfective, 
and never addfrig a new organ, unhSks wheu naW Oircuxiw 
stolpM^jl^qinre greater eiforfs and more poweiful mettns. 

ijfer. Yillarsof btrueburg, has presented two papers on the 
structure of the nerves, lie thinks bo has perceived, 1^ 
means of the microscope# that the covering of the nerves is 
itself eompoM-d of nervwk fikunerits ; but the couitttittee, 
notVithstatidiiig they have taken grout pains to iiftcattoin. 
this, conl^Aot lat^aQ^tlieiosolves of the^cts. f % ^ k 

The plnniB u> indebted ttfw (md 

Hiipo»taiir|Mkt^ rrsewvhc^ MHrbel. Th. 

lio|aV SoeWy of Gottiiigcn, faav^Dg' made MAtomy 

a snb- 







ilfF subject trf one of its annual prizils, has occasioned 
the publication of several tracts, the principal of which are ' 

those of Link, Trevivanus, tticMl Kodolph, all psofesbors in 
difSarent <5erman^c»nivei\sities. Agreeing in most facts with contradicted?* 
jVIirbel, they hot only add Some observations to hts, but - 

conti’adicMhtPi^^^^tain points; which baa induced Idmto 
pub{tsh;a defence of his theory, in which he gives, it more has defended 
precision,, exhibiting it in the, form of aphorisms ; while he 
cudcavoujts' to show, that most of the ohjectious arise from 
his having been tiMSundersilSbod, or bis observations not hav- 
ing been ircpq||||gl with wuiBcient care. 

Mr. likewhe presented to t]»e class two pa- 

pers, one-^Ki|fe gerni|hntion of the family of grasses, the 
other on the distinguit^ing characteristics of the monocoty- 
ledo .otts and dicotyledonous plants. 

In the first he shows, that the stigm^a of wheat unite Germinatioa 
' in a small canal, which reaches to the base of the* embrj^o; 
and that the cot^h-^doo, as Jussieu thought, is a fleshy sub- 
stance, in which the radicle* and plum^a are imperceptibly 
developed, and which opens lengthvl|'a to let them pass, 
so tliat it perforins the oflice of a vaginating leaf. 


From the second it appearsj that the cotjdcddniiphave Cotyledons 
peat analogy to the leaves, those of the s^aki^e p|aht be- Kfgy fo leave** 
ing irritable, of the borages hairy, in short, they 'are 
true leaves in the seed. If, when there. are two cotyledons, 
thiE^ appear opposite in plants the leaves of which alter- 
nate, it is because the stalk 'cannot develope itself in tlie 
se'ed, and the interval between the cotyledons is not to be 
dt^mguisbed* yrp^ thfe dil^ircnt perceptible analogies be- 
twoen thfeiiPi,’;Mr« Mr'infers;*^ that the> number of the ebty- 
to some cirQumsIance. respedf^^^||ho 
lie ima^nesj^that mcmocotyledonous plants Monoemyl*- i 
thb#^ the leaves of which ensheath each 
o^br.vyPT^ exaj^lue thefi^hdatTbti of woodj Wooib 

it is always cbmp^ m- 



Wti ,a$ . 
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Tlot^w much 
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J -dm de Gets, 


GaivlcnofMal- 

maV'^uii, 


in€ter of the tiubk f 4hf* other at the centre auf^mentin$^ it^ 
deiiMt}. lie considers ( aco of th^ lilamciits of the trunk 
of tht* inouo( otylefloiis os if^ik aiihwemi to an entire trunk 
fhroUlc<lou ; and shouvs, that m cuoh of these fsktnents 
a beinci» of opemtions take's place as eoiuplete as in those 
ttiuilrs. 

Ml. in consequence of his various labours toward 

lIluJ>»tva^ln^>■ tlu* physiology of plants, was elected to the place 
vaca'^l by th<* th.Uh of ]Mr. Vciiteuut, 

The toinfM*Uto' of Mr. Miibel for the \acancjMn the In- 
stitute wa^. Mr* DtOdUflollc, who, Uesj le Mg^reiious titles 
to It, hfttl '’t wi the class eaily in ih^ year u^IHNI^ou planta 
with co^itpouiid Howers, \i\ which ho makd|4|Sfi|)arale fa- 
un ly of tho.o the ^lets ol which luive two unequal bps, 
ami distribulcs those termed cinrroeeplialoua aecordinjy to 
ill*' idtarul qi leimiiiul uibiutiou of the sc< cl. It was thou^^ht 
however^ that In*^ talents would be more useful in the cele- 
brated scluK h iM w'hich he t< aches liotauy, and at the head 
of tlic hue i*aulcu u^et his eaie, lu a climate more faroai- 
able ^VegetuU^ qf foiOi^u plants than the vicinity of 

Pans* 

Tide Sitting' shewed in general, that botany is cultivated 
in France wltji, more ardoui than ever. 1 he Memoir ou 
the Family of OrdSli^etC, by Mr, du Petit Thouurs, a spe- 
cimen of a gi eater wqik oiii^the natnrul iaitiiiies of plants, 
with those of Mr, de Longehanip on Narcisgusses, Mn 
JdumoSt. Hilaire on the Orobanches, and Mr. de Cubierea 
Oil the Lole treeti, dad the Mono^raphy of Eriugums by 
\Ir. lie la RfM'he, are proofs of tins, ^ 

Mr. 6xx iVLiT*Tlioud»s in particalm* hag deterq^ined ta 
pu«#his’r heory ot \ egetanon^ tonnded on Uj^develofre-* 
ment of the hud ui two d Kttioiis> which was noticeciHi ouc* 
former le ort, vol Xlvlil, p. 3lo« ’ 

Ml. Vtuie.idt hiiM'*clf teMwinateil hib laborious career by 
a papei on the Oe%u,u Siusiydi* and of which ho 

iiva'ki.s a new .amily iickt to that of the ihainrioidi^. TbU 
piece wai, ijdt nd<^d the coiitmuation of the Jardm 

deidb, Ue iived lon^ 
erioo^h some thqiigh ;nol |o huisW bis 

Descriptio^ot the tiiardeit of Malmuison* vtbbdl aaiJioMbt , 
will be eonoia » by bOuic other baud. The 
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The bi^orj" ol* auimaK has witue^i^jcd* the completion of OiWlerN 0.l« 
Mr* Uln M*r’8 gmnd wotk on coleopterous lubti ts, anJ is t n- #iniUv 
Ticltcd with a description of all the gelatinous niiiiojls in- 
cltuted welder the oaiiic of ineduba bv Lnuwcus. IVIr. Pcion, Medus*. 
who colUcted a great number hi hU vojage to the south, 
b'la uicieas^cd tlub f.imily to more than a hundred and fifty 
species, "Ihe ibllo\sing is his account of their singularities, 

“ Their subbtaure seems to be niciely a coagulated tvuter, 
yt the most iniportaut lunctions of life me exeicised ill it* 

Their miiltiphcmion piodigtous, jel we know nothing of 
the pecwiliir in wlfu'h it is elTected, TI;cy aie lapable 
of attammflgwBpval feet in diameter, and fifVy or sivty 
I'omids in«i?%Wijfit, ^et, their nutiuive ‘•\stetn escapes our 
evCh. They execute the moat lapid and long coutimiedl 
motemenis, yet the details of their niu‘*cular system are 
iiii[)crpepnble. Tliev liaie u veiy a<‘ti\e s>pecies of respiia- 
tioii, the true seat of which is a in}sterv. They appear 
ly leeble, )ft fish of con&ideiabie ,d*:c imni their 
duly picy, and d's^oiic iii a lew inomentb in tliei^ sto- 
uadu IVlaiiy species of them bhme a.Md the dtivhnm of 
night like ballb of fire; and some sting or tienniuU the hand 
tlial toucln '5 them • y vt th.^ principles and agentb. qf both 
ilii'se iHoperlicb umain to be diatoyeied/’ 

All the medusas hn\e a gelalinou* bqily, heatl} resem- 
himg file cap of u mnshror;iii, b Mr. 1\; uft'n* the ex- 
ample ol bpidhm/aiii, namca umbre.lj; but thf’y diHer in S^reific cha- 
waiitiiig or having a niodth ; in the mouth being simple or 
inultiphciocis ; in t'le pii>-tnee or absence of u pioductioii 
rescmlning a pedn lej and in the edgch of this pedicle, or of 
the mouth itself, be5if{( furiubhed with tentacula, or fihi- 
moutb wore or less numerous* trom these charactOi^|!^||[l''« 

I\ fiirius divibioin^ and bubdi vicious, under wliich every pos- 
sible kind of uiedusu Uiay b© arranged. Very tine paint- 
ings by Mr. Lesueur, wlio accompanied him on the voyage, 
iltubtialc the vunoos forms uud cotours of these auimaid, 
many of vihidi me very pleusuig to the tyv* 

To th>£ye2Utuiination of tlieir exturnal chgracter|jf BIr, P. Thexr interior 
ha» adtied very remarks on the '^uucture. 

of these Quimqts'i and' ill particular of tiiwnHp winch 
Air*. CuvWt named rhf/eostiwtc^ because lie bUp^Led, tliut 
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tlie flkmeftts borJeHn^^ lU tentacula were ao many suckers; 
andtUattho noun^brueat ^duiMU in by them was received 
ii)t6 H c»rrit)aV wh<^fte€ H dit^tnbutcd to tbetrbote 
iMMly by aa iiiBnite tiuii^er vea^tels disposed with great 
i*^^krity» uttd particularly nmuerons about the edges of 
the uni bretla. The four apeHu reseat tin* sidci* of the base 
the pedicle appeared to Mr. Cuvier to be the organs of 
vespitation. Mr* P, on the contrary, having seen uniii) hv-^ 
iikg rhiasobtomcb take in small anpuuls by these four uper- 
turcfr, and dig(''«i them ill the four cavities to which they 
lead, presumes that they are ferur mouths, l iH as mayny sto«' 
machff; while the great \uscular appara»mjmt hUa the 
pedicle and the borders of the uiu|;^clla» irnffSIlm probably 
appropriated to respimtioD, us it is Ernest always found full 
of air. 

SMeton^of Mr. Curier read a paper on certain reptiles, the skelc-^ 
cauU which arc found in stiata of our globe. These had 

all been taken for crocodiles, and even for the species coui- 
h , wion in the Ganges, the gaviat; but the lacerta uioiutor \<i 

dnd those that must resemble the gamal 
have ftrih^u^ characteristics to distinguish them. All of 
iu Uiatu much deeper, and consequently 
more ancSep^lhoU those that contain bones of land» quad* 
BonsBofabrjs# tW^eds. Th(i;jj3i3|!|^ of Maestneht conceal the bones of 
t a larga ammaVvof this ^mily, which some have tahen for a 
ce oijg. otheis for a lloh. Mr* C. attempted to show, 

that this ubo was a laciTta monitor, hut it is the giant of 
its kind. It niuisuies in length upward of eight metres 
feet]. < 111 * hiil, niucb shorter in propoition, bpibroader^ 
tlmnjthat of ‘other siKjcjes, formed a powmful oar ; atid 
An Ii h?l i*ant renders it probable, that it had bO0mient 

of sw, strength, and was so good a swimmer', to live amid the 

waves of the ocean. Its l>onei» too are found with those of 
^ large sfa turtle, and qmong thousunds of sea slidls, ^ > 

Mr. Jefjergon^ PTesi^oOt of flic Dimed i^tates, lura^out 
irouiAiA III-., tfjp cla&s a fine colleetion of fueSjH bones dpg up pw'^tSie 
bank‘?<^he Ohio. The greater number 
large mammoth Jbyth^ Amtuiedns, 

and to sIm|^Pw. Cuvier has given the namn^ 
but Ibsxe arc likewise somp^belougtag to the true ^kimnotti 
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nf/tbfe Russians, or the other l5iTgeAn?bnlj muclrreaein- 
linUan elephant, thch reniama of whith .^ire so 
cofetobn iti §iiberio, Thesg t4|o >]^ gallic er€fl4;‘ure;i thifisrefore 
f&rmerry inhabited together ^ hU northern eap^; of . phr 

gbhe. The destriictioii of tliese, c^ornoious rac^i'^apd pC 
so many othera, victims of the sam«^ catastrophe, eaamot be 
explained, till wc 'kVe well acquainted with the strata ki 
rt'bich they are buried, as r^ell as their nature and sucCes-* 

SiiOb# ' ' ^ ■■ X ‘ r^. ,, , , 

Mr. Clavier and Mr- Brongniart, have endeavoured to Strata in tlie 
5tudy^ these k^^neigbhQUfhood of Paris- A« far ns they 
have been jUSK penetrate mto the earth round that ,oapi;^ 
tal, they pSBPl^tnd it composed of yarious strata evidently. 

Elf diiferent origin. The lowest part Ik q vast mass of chalk, 
tliat reaches to England, and contains noticing Kiit unknown 
shells, sevei’al of which belong even to uiiknown genera* 

On this chalk rests a bed of potter’s clay, ehrttnining no 
organized body. This in several places is covered hy lime- 
stone, the liurdcst of which is used for biiUrtiwg, aru^which , .> 

L3 full of shells, most of them of unknown of 

known genera, or approaching nearer than to 

those that live in our present seas. are 

icattered as if by accident sometimes at oth^ 

on the limesforie, and contain thoust:md|^^^Ones of > ' 

iinimals entirely unknown, of which Jai; Cimer has^iit tp-/ 
gether the skeletons, and established the charactfers^ la 
this gypsum, and the clay intermixed with it, or immedi- 
ately covering it, there are ho thcHs but fresh, water, pnes: 
but these, are afterward covered with thick strata of ^4 
shells, A vast bra oi'^sandt vvithput any organised 
crowns* all Qiir heights; and» wllat U most 'remarkS^^^f . 

all; the 4ifost superficial stratum, :tliat which covers, the 
fvhole^da mixed with fresh w^ter shells aldhe. It is only in 
tliei^o^oms of valleys, or injcavitiea hpitowed out of this su- 
p^oj^strptmp, that are found tbk bonef of* elcphant€r^nd ^ 
other tdufmids, the ^gentfS of which is known; but not^ the 

' From obi|rvati^ these g®«t1e^||^^top€aT», The tarsd tV» 
that the Iq^j^ covered this coumlyl^HPc several {j!” jjjTfcer^sf: 

timek obah§^ hiihte a inhabitants, f are pWee to lerwata wUh 
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and onre or 
twice i>y 
ttie aea« 


IPctiifaction. 


Transition 

strau. 


Mps, 


Climate of 
Genoa. 


lV?''"rtmcnt of 
the Duubi». 

Albumen a 
ifemedy against 
Satermiiteiittf* 


frebh in wliith Ibcbe were deposited; but 

that it returned at least bnce to cover the land it had abaiv» 
doaed> and destroy the beings jdisvt had lived on it* On this 
occasion perished the {vilseothoria and the auoplolhetm# 
Every thing renders it pi^obable however, that it returned a 
second timcy and tlmt the elephants disappeared in this 
cond catastrophe* » 

Mr. Sa Represented to the cla^ a ferruejinous potnfaction# 
haviuR some appearance of a bundle of tobacco leaves tied 
round with threads, but probably part of a stalk of bamboo, 
or some other jointed plant. He likewise descriptions 
and analyses of a few ilobes; an<l t^oininut«H|^t^tne ex* 
peii moats on the cohesion lime cot^tiacta w|ff W a»ou9 $ub-« 
stances. 

Mr. Brochont, mine engine#*!. ]/reKenttd some observa- 
tions on strata much more anrient than tliose in the vicinity 
of Paris, which Wrrner baj^ called liansition strata, because 
they are placed between thepniuitlve moiuitnii. , anten*'*’" 
to alL^or^imizatioii, and the secondary stiata, that atiouud 
with^rie^mi^^^f animaK Most of tl cm me oom posed of 
fragmtSds primitive rocks, iinit<‘d intob’e#cius by 
ceuienhr kinds, in winch we begin to perceive oc- 

cai^onalfy organized siilist antes, either vcgeUildc 

oi^ animal. iSblabi^ Iid4l ’Jieady noticed tl'.e**e in the 
Alps, but Mr* B* has tinccd them to iniuh greater extent, 
principally along that side -of the Alps which looks toward 
F ranee. 

Mr. Loscalhcr has UiOwn, that the cliinat*' of Liguna is 
moire favnuiablc to the plants of hot covfutries, than any 
the latitude :^thc winter, though longer,, not 
bemg^ cold, becattsG the Apennines shelter it from the 
north wind ; while the summer is, less scorching, from thei 
vicinity of the 'sca on one hand, and the snows on the other. 

JNIr. itirod-Clian trailer has given the natural history..of 
the department of the Doi'ibs. > . ^ . 

Mr, Seguin, who formerly found gelatine the trite remedy 
against fever«i*, has this year tried ^Iblimen 

with He has niready cured forfyWne patieutd* " 

by givin^WWre th6 whites of tbi’ee eggs diluted with warm ' 

' * See Journal, vok Vl, p, tSS^id XIH, p. SdS* 

water, ^ 
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^ater, and sweotcne.l v\jth su^-.ir, il»^t Heforc the cornea 
Oil. He this convcKieMce atU*ud^ Ixith these teiiiK{,es, 

if the fit that follow^* tlio liist dose be not ftntii'ated, you 
luiist not expect a c«ire huufii the^i if it be, pefbeveraacc 
311 them will succec'cit. >. 

iVlebSis. Cels, Tebsier, and llu:?urd* have di^awii up Hcodr of rural 
scheme lor u Code of liurat Law, tli<^ olyect of whuji k** to i4v\&. 
protect l.inded piopcit^ funn every iina^iiiahle injnly. it 
is Iraiisniilted lo asch c t eoniiiiittee lA evoij depattulent for 
evdirimalion. 

Mr. Tc&sjer 1 ms «lrijwn up, by order of t»ovrrmiient, po- Cui.iv.'t; .a cf 
pulur instructions foi the < iiUivation ol ci^tion iii riance. m 

Mr. liobC iM^ebCvibed twenty-eight spccu- o\ ash, 
half of vvhiclj^yioirjj culticatod in tl‘o iinrilens nnd iin»- 
senes rDui||| 9 ||ris, have not been notiicd hv natuvahfts. ^ 

Some of largo trees, superior in tlasticily and flex- 

ibility to the eoiiimou ash. 

Si, TIiomass and Guy's Uospitah, 

The Winter Courses uf Lectures at these adjoijim^ Ifos* Lecturer 
pitals will coinmence usual, the begiianng ol October. 

\ I/. At St. 'flioma^'s. 

Anatomy and the Opeiations of Snr^** y. By Mr. C'l ish St Tho* 
and Ml. CooPCR. 

Pnnciples and Practice of Siir^'^.y. Tlv Mr. Cooptia. 

Guv ‘i. ^ 

Priictice of ^Medicine. By Oi. B 4 BtK^TO^ and Dr. GevNv 
Curry. /V,,, 

Chemistry. By Dr. B VBiNCtoN, nod Mr. 

\llln. 

F.xperiraentnl Philosophy. By Mr. AuleN. 

Theory of Medicine, and JMalcvia IVIedic.i. T>j" Dr. 

Ci'RRY and Dr. CiloLMBLFiy. 

Midwiler), and Diae.ises of M^omen and Cbddren. By 
Dr. Haigiiion. 

Physioloev , of the Animal Qllcoirmuiy. Bv Du 

tniniiT 0 >'. . « Jjjl 

Structure and Disca^ses of the Teeth. By jVlu PTO. 

N,B. These several Lectures are arrana[^f*d, tha*^ no two 
of them interfere in the hours of atteadanc.* ; and the whole 
is calculated to foun a Compfete Cours'e of Malnul and (?/£- 
rurgical Instt udions, Tciftis a id othei ^ diticulais^muy be 
karat at th^ re peetive Hospitals. ‘ - . 


London fJo pr*aL 

Dr. Buxton's Autumnal couue of Lt 
W and PiTictire^of Medicine w 11 comiofniM 
October at the Medical Th^satre. 


The- »a<l the Lon«' 

‘ 2 d ot Hospiul. ’ 


f Have « no here a clew to the i rwumed success of such apparcntlr 
I axu remeuies? C" * 



METEOROLOGICAL JOURNAL, 
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ILeptby ROBERT BANCK!5,MatbematictflIu*lrnnientMaTser, 
, ib the Strahd, Lonooit. 
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NATURAL PHILOSOPHY, CIIEMISTRY, 

AND 

THE ARTS. 


OCTOBER, 1809. 


ARTICLK I. 

jTurt/ur Applicntion of a Series to ihf Correction of ihentight 
of the Barometer. 


SIR, 


To Mr. NICHOLSON. 


][n ralculatiiiij a table of tbe depirssion of the merrury in c >rjti.*iuatioii 
the tube of a baioineter, produced by the effect of capillary tormti 
attraction, I have fo(Tnd it necessary to determine a greater 
number of the coefficients of tlie serus published in your 
twenty-second volume, p. 213. The value of f ib found 
^21// l()3h^ b 




5 m ‘ iyi07«* ^ 67bOOm^ * 3680400 jn' 


4; and 


3b5 b^ 

if 1 have confuted correctly, is equal to 42 6“ + — — 

t’4m 


1297216^ 983 5197 6^ •. 6 

69120 »«* ^040 m*’*' 33177600 III* 'SaSM^Om** 

Here it may be observed, that the nuiueiical roefficients of 
VoL. XXIV., No. 107.—PCT. 1809. G the 



eosuonoir or ths hbiowt or tub b>kombteb« 

iLL—Lx ,/.*!. 2 66X10 

the nighest power* of b form this senes, — , -5-, - — 

2 3 3X4 

twliich may be continued at pleasure^ and which 

3 • 4 « 5 


must obviously express the versed sine of a circular arcg 
since, when b becomes infinite, the curve coincides with a 
circle, and the highest powers of b must in this case be in- 
finitely greater thau all the rest r the coefficients of the 

powers of b next in order form this series, 

10 14 ii i? 22 , 

?Ti * 2 ’ 10 . 10 * 2 ' 3 ’ 12 . 12 * 2 5 It ' T' 

those of the other orders of terms seeiti to^low a law 
nearly similar, but which I have not fully ascertained. The 
coefficients of the terms incliuhng the lowest powers of b 
are however of more consequence; the progression of the 
coefficients of b is sufficiently obvious : those of have 
their denominators increased according to the same law, 
and the ratio oP the numerators a)>proximates to 8, and dif# 
fers so little from it, that this number may be employed as 
a multiplier without sensible errour : and in a similar man- 
ner if the denominators of the coefficients of are made 
to increase ii| the. same ratio, the numerators approach 
pearer and nearer to the ratio of 1() to l, which is probably 
their ultimate proportion: and in some instances the conti- 
nuation op the progressions on these principles is required 
for a sufficiently accurate determinatioir of the quantities 
concerned. 

jLrraagemant For calculating the depression or elevation of a fluid in a 

of the scries. pf ^ givrti diameter, it is conarnieitt to arrange the 

eerily according to the ppwCrs of b; so that the whole as- 
auines this form, n =: 





COBRBCTIOU or TUt «EIOHt OF tHX BAHOMETEB. 


(3m« 

■h *25 ** 

4- '010 4167 — 

fit 

f *000 <217 014 ^ 
m 

+ *000 002 712 07 -:5 

7?l* 

f *000 000 022 605 6 ~- 

nj- 

+ -000 000 000 liJ 1 557 
4- -000 000 000 OOo '00 8 




4- ('166 667 *’ 

+ -084 722 2,— 
m 

+ '003 559 03 ~* 

*»• 

+ *000 235 822 — r 
nr 

. a**® 

+ -000 011 887-3- 

vr 

+ *000 000 399 6 — 

fc ,.*7 

+ *000 000 011 1 


Wl” 


1 / 1 ® 


*7 


h *000 000 000 OuO 0ii2 086 ~ 


+ *000 000 000 247 ~ 

+ . . . 1 


+ -000 000 000 000 000 0058 

4- • • . ) 5 

•f (-25 




tnr 


*9 


+ -109 375^ 


m 


+ (•5 a* 
+ *35 


+ 3ar*»4»+ 


7/t 


4 - *022 960 1 ^ 

l/i 

4* -003 047 49 


^*3 


I- *000 245 00 ? 

m* 


I- *000 014 40? 

+ *000 000 69? 
•f . . . J 5* 


,17 


.19 


+ *134 ~ 

nr 

+ 

+ 1146 — 

m 

+ .*..) 6* 


The value of 5 Being determined by the sobiViA^S • » 
equation for any ffiven tuKo Cxpaniioa 

i any given tube, of which the femidiameter is 



^OHRi^Ttbtr 0)^ Tl^ Hfi^YOIIT OF THE 

jr, that of y may h& found from tho original series, which 
may be thus expanded, 

r ’ ! ^ 

y=:(4»» 

+ j;* 

a* • - ' 

+ *0625 — 
m 

mr 

*• ' 

4- -000 027 1267 — i 

M 

r*® 

+ *000 000 271 267 ’^ 

x“ 

+ -OOO 000 001 88380-7 
m-* 

> + *000 000 000 009 61 1 21 - * 

mr 

+ -000 000 000 000 037 54 

mi* 

»*• 

. + :oap 000 Qoo 000 000 1 15 9 T 

< V * 

^ 000 000 OOQ 000 29 ^ 

+ ^ 000 000 000 000 900 qoo 6 

, tn 

+ •'••) a 

* 

• + (** ' 
fr * • «• 

+ *277 778 — 

n 

■ *• 

+ •035 690 3 ^ 

' * ,»• 

+ -OO* 829 8&-T 

m 

+ *800 16«642-:f - 

" •' ■ %»4' ■' 

-(^>*oe8fo689i>8^. 


+ *W»* 



9S 


or till: itEIOMl^ of iIaroMetU. 

ar*® • 

4- 'OOOOOOSOO-s- 
nr 

4?** 

4* -000 000 004 94 -r 
nr 

AO 

4 - *000 000 000 10 ^ 
nr 

+ *000 GOO 000 0016 — . 

nr 

+ . . . ) 


+ (2a-* 

+ («'*• 



+ .1.09 37^^1^ 

4- 4*2 

m 

**“ 


+ -275 514 -i- 

+ 1‘87675-i7 

m 

m 



-*r *042 665 -r 
nr 

J.I4 

+ *003 920 ? — 

+ {14**“ 

+ *000 261 > 

nr 

*’• 

+ 16-04167 — 

III 



+ *000 0137?^" 

+ . . . f’Vt' 

a:^° 


+ *000 000 55 ? — - # 

+ 42 *** 6**“+ 



+ -000 000 018 2 ? --E 

nr 


+ . . . ) A‘ 



111 thid manner the following *tabje has been calcuhiifd, Table of tbc 
m being still made *005, and n rr *00375; and it may 
general be considered as accurate to the last place of the 
decimals laid down : the depression is also determined ac-^ 
cording to the experiment^ of Mr.* Gay Lussac, irf which 
m appeared to be *0051, n being still *00t375« In applying 
the correction to a given barometer, the bore ini||^t be as* 
certained by measuring the difference sof th^ c^ral and * 
marginal depressitfhs with a micrometer, aud'^^^^ring it 
with this table, without ^tbi’ trouble of emptyinglhe tube, 

Pismetcr 



^ af raf sptmt of m 



Cenffal depression. 

Marginal 


Piamster. 

msB’OOd 

fH^'005\ 

Observe'! by 

Ld. C. C. 

depression, 
ms 005 

Dificnnce. 

1-00 

*00031 

•00032 




•90 

•OOObO 

•00062 




•80 

•00U5 

•00118 




•70 

•00220 

•00224 




•6o 

•00411 

•00416 

•005 

0637 

•0596 

•60 

•00799 

•00805 

•007 

0676 

•0596 

•46 

•OllUO 

•01106 


0690 

••580 

•40 

*01516 

•01522 

•015 

0714 

•0562 

•85 

•02093 

•020ii8 

*025 

0745 

•0536 

•30 

•02902 

•02906 

•036 


•0497 

•25 

•04064 

•04067 

•050 

mo 

•0444 

•20 

•0580Q 

•05802 

•067 


•0386 

•15 

•08620 

•08621'* 

•092 

mi'-- 

•0309 

•10 

•14027 

•14027 

•140 

161b 

•0216 

m 

•29497 

•29497 


3U60 

•0110 


elevation of Whejii it is required to coptinae the curve till it becomes 
water. perpendicular to the absciss, it is evident that the series 

canno|,be sufficiently accurote, since in this case the least 
imq|||i;^e increase of the absciss would afford an impossi* 
Ue 'for the ordinate. It is therefore convenient to 

compute theii.y^^ of .5 and y for a portion of the curve a 
little which is required, and to determine the 

length of reiitainder from its mean curvature; deduced 
from the magnitude of the ordinate, together with that of 
the absciss. Tjbr example, if it be i^uired to find the cen- 
tral and liiargiiial elevation of the surface of wqter contained 
in tubes 1 inch, and i-of an inch in diameter, taking 
in = *01 ; we may continue the curve till its inclination to 

tbej,iMitizon becomes 6o% and — •rfo() ; but we must first 

fk' ^ 

determine the corresponding diminution of the diameter, 
i|i order. t%obtain the value of , For this purpose the part 
of the curve which is nearly vertical may: he compared with 
a cubical parabola, the distaude of which from its tangent 
isio the versed siue of the osculating circle, asgthe distance 
’ from theigertex, ^diminished by one third of the tangent, to 
the whoi^dtblance. In the first example, taking tile mar- 
ginal e)eyitti||p,by conjecture *1$, we muSt deduct the 
height corresponding to the horizontal curvature, of which 
: ihe 



m 

the radius is *5> and to find the^mean radius of the arc of 
30^ we have 2 5 ('IS — f^) — "01, ss^'^2Q$2i — *01 
s:z=. *13 — \/'006c) = '0463 : but the versed sine of the arc 
of which this is the sine, in the circle of curvature ot the ver- 
tical point, is *01552, which is to be ditninished in the ratio 
of *13— *0154 to *13) and becomes *01371 ; and deducting 
this from *5, we have *4363 for the value of x, when n ir 
•00S66. Hence we find b zz *0948, a zz *0038, and the 
marginal elevation *151, whicii is so near the assnined value^ 
that no further correction is required. In the same manner, 
for tubes of | inch in diameter, we find a zz *0374, 

and *130, anil^^e marginal elevation *l6'2 and *220 respec- 


S7 


lively. 


Irould be rather more accurate to compute 


the extent of apportion of the curve, somewhat greater than 
6o% bv means of the series. 

ft, ^ 4 

We may also obtain a series^ in a manner nearly similar, Series i a terms 
for determining the relation of the arc to the absciss and 
the ordinate ; and such a series must represent the proper- 
ties of the curve in a more generd maniier| and may, in 
gome cases, be move convenient for calculatiail^,^ ttt the 
same time that it affords a inode of verifying the results 
which we, have already obtained. the expres- 
sion f xyx +y*)zzmx }9 we may 

xr:« + Axr*+Bz* + C«^ + ..., and']/ sevu \ b + 

jr* y* x^ 

c s* + d + . . . ; tlien = 1 } b|Ut l -J- 6 

« * '■ * 

Aa*+ (lOB +9A*) *♦ + (14 C + 30AB)a*+ (18 D 
+ 42 A C + 25 B*) and = 4 6* a* + l6 6 

Z 

c ** + (24 6 d +* le^*) *® + (32 6 f + 48 c d) s* + • . . 1 
whence, by comparing the homologous terms, A r: 
g_-— i6 6c— -S^A _‘—‘Z4bd — l6c C-- 30 A B 

— IQ ‘ — 14^ f 


and D =: 


•~32Ae — 48cd~42AC,--25BB. 




18 


Again, 

for the fluent f x y x, we have x y — a z + (q A + i) *• 

+ (a B + A;A +.<?)** + •••» X — i-i- a aI^ + 5 B 

«♦» + ..., and = a~ -t- (o A4‘'|i'+ 3 A a) 



CMUtECTIdN OF TBS, HBUflffF-OF IMtOVfiVMUs 


— + (llB^-6A-(-c+3A^rtA + &)^■5B«)•7; + 
4 , 6 

. . . , which must be equal to m jr or to 2 m 5 4 

z 

(A m c + 2 m b A) + (6 m d + ^ m c A + ^ m b B) a* 


+ . • . ; whence b zz — » c ; 
^ 4m 


a A + h I 3 A n — 9 m ft A 
l6 m 


„d i = + ^ + 

80 m 

94meA — 19mftB t i. j ^ 

— : and, by reduction, c •— 

. _ _i iil . 2J’ _ * , A - 

576 m* 45 Ml ^ 45 ’ 36fl6T!^'Vr>H®5e80 m* 

KiiL_ il. „d A = - ; J'. B = - A + 5i', 

4039 m 315 IQm 15 

5 ft" 9 // 4 ft* j n 7^ . 

^ 351 ; ".375’ 9U736m* ^ 

493 ft* ft* . 2 ft* ^ 

- ■ ^ — 4- — . Here we may observe, that 

45360 ^ . 70 m 2835 ^ 

in the sertes for fhiding the value of y, the coefficients of 

the terms invedyin^ the lowest powers of ft are the same as 

in the foihpfer oas^ and that there a similar approxiina- 

^ tioD to the nUkios of 8 and iG in the neighbouring terms, so 

that we may safely routiuiie the seiies on these foundations: 

the coefficients of the highest powers may be found by tins 

progression, I, • g^. 3 “^ * O * 

for the reason already mentioned, must represent the versed 

bine of a circulav are. In the senes far oc,® the coefficients 

. '*^.29393 

of the fitst terms form this progression; 

3 5 19 7 12 


529S5 7- 2 3 «79„- 

• 4 ' 9 • 12^ • 4* • 5 il* U* • ? ' 5* ' 6 • - • 
2 3 ‘5 7 9 11 . ^ 2;^1 2 

13 12* 4* 5* 0" 7 ^ aPa 5 


2.3.3 7,4 


^ 3.5 2 3 . 5 > 

i. 2 . 3 . 2 . 2 . 3 . 4’ 9 * «• 2 . 3 . 2 . 2.3 



Goaxacnas or tab asibiiiv or tub BiROH£Tf; 8 ;. 


7.8 2 , 3. 5. 7. 2. 3 

TTTa .i.rt.A.s’TT'i.a.o.a.i.s.A.a.i.a.i.a 


: and tho4« of the last terms are 


. 3 . 2 . 3 . 4 . 3. 6 3 ^ 

8424 424 4 4 _ 

3 ’ 4 . s' 7 *4.3* 6 . 7’ 3*4.5* 6. 7 * 8 T 9' 

2 a® 2 ’ _ , 

— , , : and this series must obvjously 

3 3. .5 3. .7 3**9 ^ 

represent the sine of a cttcular air, bince aU tlir other terms# 
vanish in comparison with these, when 6 becomes inlinite. 

These seri^ however have not the convenience of affoid- ^ convex, 
ing a ilueilltj^i/iible by x the ab«^cisb, as in the foinier case, *'”^*'*'’* 
and thchaseflrei^n for the inchnaMon of the curve is much 
less convergent: it may however be eniplojed where great 
accuracy is not roquned. Since fxyk zrwjr, we find, 

from the first equation, « a* i z: m x and — z: con- 


seqviently -r z: ^(T 


and the relation bf z and 


h may be determined fiom eithu of the senrt^ when n 
and X are given. The series themselves mOy be thus ex- 
panded. ' 
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Other parts of The tame mode of investigation may be applied to the 
thocurve, mor^ accurate determination of the properties of the curve 
at any other point of ita extent ; substituting r — * for x, 
q — y fory, and p — /[(r — x) • {q — y) x] for ’the fluent : 
but the (Calculations become considerably complicated. 
Thus, if we suppose z to begin where the vertical, 

.. b.™ .» 6^ _ i 

, * 6 m Slo mrb — yim 


■*S' » ' - *♦+..., 


and , = *—-}**** + 


^ a a . • 



comficripN or the heiow or tre barobietes. 

+ . . . : or, if we express x in the powers of y, x zi 6 y* + 

— -j -j-,.,. For example, in the case of water 

3 q + ^ 2 ^mb ^ , 

rising in a tube an inch in diameter, q being ‘1$1, and b =z 

JL L. — 6*55, we have, for an arc of 30®, Sin. 30® zr 

2 »i -Sr 

•5 13*1 2 — 50 2* — 145*6 2*, whence 2 =: *05, or perhaps 

•0505, X = *0161, and y zz *0483. But for this value of 
y, X ought to be but about *0153 : and this difference, as 
well as the numbers obtained from the properties of the 
cubic parab^l^ shows only that it would be better to ex- 
tend the^^l^lation to An arc of 70® or 80* by the first se- 
ries, if^l^^^lflll^UTacy were required. According to Mr* 
Gay-Lufsac^s expe**iiiients, m is more correctly, in the case 
of water *0115; in that of pure alcohol *0647. 

For a surface of simple curvature, the primary equation Sitrfaeeof tiia • 
f y X v'lx* == and the coefficients of the first P^® curvature. 

series become h zz — c r= ft* d f and ^ 

2 m 12 m * 

HJL j — 5- ; the ratios of the last tenn« being — « 

30 11* 360 w* '=' 5.6ia* 

1 ' 

, and so forth : and n z: | b x^ + | + f d x + . . . ; 

7 - 8 w* ' 

and from this series we may calculate the elevation of a fluid 

between twa/plane surfaces* 

1 am, Sir, 

Your very obeejieut servant. 


3 SepU 180P. 


E. P. Qk H* 
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th 

On the Action of the Meiat of Potash on Metallic Saifs ajid 
OxideSi and on Alhafine andrEaj'lfii/ Salts • Bp Messrs^ 
TiiGNARD and GAr-LussAC^i, 

CJoN;VINCED by a titimber of experhuents, that it was 
not pQ.ssible to obtain niuriatic acitl free from every otlier 
substance, we altcmpteti to luake the metal of p>otash act 
directly on mnriateB, in or<ler to ascertain this acid 

woYdd not by these means 11 ml ergo some 

For lhi.s piu 'iose ue took muriate of ^ 

red, heat* We liad powdered it, and intromict?id"Mfinto a 
tuhe of gliivs blown by the lamp, into which we had previ- 
ously put a small hall of the metal ; but no action took 
place, either cold or at a reti heat ; ibe metal passed through 
tfie salt whlipnt a.;y ircrc^^plihle alteration, and on throwing 
it into after the refrigeration of the matter, i| in- 

ilatiied very vi\idlf* Other alkaline muriates did not aflbrd 
us Tftore' satishvi^tdry results. We then subjected to the 
same tml, in th^^ipme way, insoluble metallic muriates, «s 
the muriate of>5j^^silvev, and mild innriaie of., niericury. 
Scarcely was the heat greater than sufijeed to fust* the me- 
ntal, when a very vivid influninia^ion was excited, and these 
two salts were reduced. In both reduction»^lihi^'.Jtube wn» 
bsoken ; and in that of the muriate of mereulFj^lllljere w'as 
sornelhing like a slight <letf>nation owing to tl^^^fcurinl 
vapour, la both casts nothing was formed but muriate of 
potai>h, and no si*gu of the muriatic acid^ueing decomposed 
was deserved. 

Fia>ing no farther hope of finding a mean of decomposing 
muriatic acid iii experiments of this kind, we attempted la 
ascertain the action of the metal of potash on other aalts, 
and on the inctuliic oxides, continuing to employ the 
inethsoil of operating us before. In all our exper|lhents .(he 
beat was cofiilunthga little higher than was uectrs^jitry ,,to fcise 
the metal. 1Sometim.es, as tar as the decompositijpa of phps*^ 

• dc Fliysique, Js(uu:iryy l809> 



ACTIoy 'oPyO'rAk^ltJM ON^SAt/ra ANt) OXIDE?. 

phate of lime, stolpbate of barytes, oxule of ziuc, &r. it was 
carried to near 300'’ of the eentij^rade Iherinometer F.]. 
The tubes we used were jdways broken, whei^tlu* inllusu- 
infilion was very vivid. To avoid tuimittae^ we (lialt coiitino 
ourselves to the results we observed. , 

Sulphate of barytes. Deromposecl witliont any influni- 
mation, and sulphate of hnrytes obtained. 

Sulphite of barytes. Vivid influiuinatiou, and sulphu- 
ret of barytes formed. 

From these two experiments we flioidd infer, that the 
oxig^n is aStiki^Wresa condensed in the sulphite, than in the 
£ul phate ; and very probably also less condensed 
in than in sutpjniric. 

SufjiHlt^^f linie. Slight inflammation : formation pf a 
very yellow sulphuret. 

Sulphate of lead. Very vivul inflammation. 

Sulphate of mercury but little oxided. luflammalion as 
with the mild muriate. ^ 

^trate of barytes. Very vivid inilaniiniitiot^^ hud pro- 
jection of the matter. ' f * 

Nitrate of potash. Destnution of the metal without in- 
flammation ; which is owing, no doubt, to the nitre contain- 
ing water. t 

Superoxigenized muriates. Very vivid inflammation. 
Phosphatje of lime. Decomposition without appt'anuice 
of piflam^pAllion : production of phosphuret o( lime. 

Carbohll^^'iof lime. Decomposition witliout inflamma- 
tion : set free. 

Chromate of lead. Vivid inflammation. 

Chromate of mercury. Reeji^ie slightly redhot : the mass 
clianged green, 

Arseuiate of cobalt. Vivid inflammation. 

Green and yellow tungstic acid. Vivid inflammation. 
Red oxid^ of mercury^ Very vivid inflammation : slight 
detonation owing to mercurial vapour. 

Oxide of silver. Very vivid inflammation, 

Rrown oxide of lead. Like the preceding, 

Bed oxide o| lead. Vivid inflammation. , 

Vellp^ iCKxide of lead. The same. - 


03 
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baiytes j 

sulphite of 
haryies. 


4 iul of lime; 

sulphate of 
ui >1 uf mcrco- 

11. ti U'ofba- 

V\ O'?, 

and of potash ; 


^ximuntitcc; 

]>ho^phate of 
lime, 

and carbonate; 


chromate of 
lead, 

and of mcr-’ 
cur> 5 
arseiibte of 
roba't j 

o\i<ltsoftun|^ 

nitucury, 

silver, 

lead. 


Yellow 



capper, 

srsenic, 

cobalt, 

itniimoafy 


llOQj 


mns^iiese^ 


lisnuth^ 

line, 

sickel, 

«nd cHf ome« 


Fympboruf. 


Action of po* 
tas^ium on 
earths* 


SUiceous Sit- 
«ric gas. 


l>ecompo%$ 

alT^ubsutwes 

containing 

oxigen, 

and indicates 
Its condeiisa* 
ti04* 


ACTIOX POtASifUM 6N SAtTil AN1> OXtDfiS. 


Yellow and brown *ox5dea of copper. Vivid inflammatioiu 

M^.bite oxjde of an^nic. Inflammation. 

Black ox^.de of cobalt. Like the preceding. 

Volatile oxide of antimony* Inflamcnation, but less vivid 
than with the oxides copper. 

Oxide of antimony at a maximum. Very vivid inflam- 
mation. 

Oxide of tin at a maximum. Very vivid inflammation. 

Potty of tin. Inflammation, but less vivid than the pre- 
ceding. 


Red oxide of iron. Very slight inflamm^ii^nii 



of the 


am- 


Black oxide. No inflammation, but 
iron. 

Oxides of manganese at a maximum, 
metioii. 

Oxide at a minimum. No inflammation. 

Yellow oxide of bismuth. Vivid inflammation. 

White (^ide of zinc. Reduction without inflammation* 

Gray owe of nickel. Pretty vivid inflammation. 

Green #xide of iphrorne. No inflammation: production 
of a blackish mall^ which, when completely cooled, and 
afterward exposed^ the air, take^ fire as an excellent pyro- 
phorus, and hecoi^ies yellow. This matter is a combination 
of potash and oxide oi chrome, which in the air changes to 
^chromate of potash. 



earths, 

and found, that it was evidently altered by i 
as we do not yet well know the cause of this alteration, we 
shall not here enter into any particulars^ especting it. We 
iball onl^ say, it appears to us very probable, that the phe- 
nomena observed in burning the metal of potash in silicipus 
fluoric gas are in no respect owing to the silex. 

Be this as it may, it follows from all the preceding faebs, 
that every substance, in which the presence of oxigen is 
hitherto known, is decomposed by the metal of potash V that 
almost all tl^se decompositions take place witli 
of light and^heat : that mpre is disengaged th ptop0ft|<^ as 
the oxigoii is less condensed : and that ednseqOentlrith^jr 

afford 
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ofTord means of estimating the degree, of condensation of 
oxigen iii each substance* 

These experiments, having occupied a great deal of time, Boractc acid 
have prevented us from continuing those haiJ begun on Jy^a^mixTiwB 
boracic acid. Yet we had already learned, that this acid Is oLharcoi^aiiiC 
capable of being decomposed at a veiy high temperature 
by a mixture of charcoal with iron or platlna, and forming 
borurets: for Mr. Descotils, on exposing such mixtures to 
a forge fire, has obtained metallic buttons, wliich, treated 
with nitromuriatic iicid, yielded him very evident quantities 
of boracic acid; and which, from our experiments on the 
nature of boracic acid, could be nothing but a combina« 
tion of bori^ jjif^nia, and iron. 



The Baherian Lecture, An Account of some new anotytical 
Researches on the Nature of certain Bodies, By 
Humphry Davy, Esq., Sec.R.S., F.R.SsEd,, and 
M.R.LA. 

(Concluded from page 2^} 

8. Analytical Experiments on Muriatic Acid. 

Have made a greater number of experiments upon this Nmnerous ex- 
siibbtauce, than upon any of the other subjects of research pehments 
that have be^ mentioned; it will be impossible to give any 
more than ^ j^eneral view of them within the limits of the 
B akeriau 

Researches carried on some years ago, and which are dc- Muriatic acid 
tailed in the JounsalRof the Royal Institution, showed, tliat gas contains 
there were little hopes of deconfposing muriatic acid, in its water* 
common form, by Voltaic electricity. When aqueous so- 
lution of muriatic acid is acted upon, the water alone is de- 
composed ; and the Voltaic electrization of the gas affords 
no indications of its decomVosition ; and merely sdems to 
show^ tliut this elastic fluid contains much more water |:hlui 
has been usually suspected *. , 

1 have already liic} before the Society an account of some 
•xperiments mad^op th^ actj|pn of potassium on muriatic 
0 See p. 01* 
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AN Al.V1|;iCAL EXPKBI^ENTS ON MURIATIC ACiD^ 

ftcld. I have since carried on the same processes on a larger 
scale, hut with precisely similar results* 

When potassium is introduced into muriiULc acid g^s, 
procured Aoin muriate of ammonia and concentrated sul<- 
phuric acid, and freed from as much inoilhire as muriate of 
lime is capable of attracting from it, it immediately becomes 
covered with a white cru&t, it heats spontaneously, and by the 
assistance of a lamp acquirc^in some parts the temperature 
of ignition, but does not infiame. When the potasstum and 
the gas are in proper proportions, they both entirely disap- 
pear ; a white salt is forna'd, and a quantity of pure bidro- 
gen gas evolved, which equals about one tiard the origin 
tial volume of the gas. -j ** 

By eii^ht grains of potassium e[np1oydl;iji ^ 

fected the absorption of neaily twenty-two cublebC inches of 
muriatic acid gas; and the (piontity of hldrogen’’gas pro- 
duced was equal to more than eight ciibieal inches. 

The correspcmdouce httwet^a the quantity of hidrogen 
g^ierat^ in ca^c^s of this kind, and by the a6)ion of potas- 
sium uppn watert combined with the efle£is of ignited char- 
coal upon id gas, by whw‘h a quantity of inflam- 

mable gas is pro'iueed equal to more than one third of its 
volume ; sccniedk to (bow, that the phenomena merely d,e- 
fMruded upon combined with the inuiiutic acid 

g»'*- 

Todttenulne this point with more certajji!^ however, and 
to asc^^rtam whevher Oi* no the appearance ^^i^fiidrogen 
was wholly miconnefti d with the dccomposlSiop e£the acid, 
I made two compaiativT expeiimeuts on the j^ntity of 
mr.nate of silver furnilhed by two equal quantitl^ of murir 
ati^aci<l, one of wh»ch hufl been converted into muriate of 
poUifli by the action of potassium, and the other of which 
biid been absorbed by water; every cure was taken to avoid 


h. ^ ^ ’ V When <he Voltaic spatk is uken continuously, by means of points 

fffmuihnr gn chircojil in oiuiiatic aeid gas over mercury, muriate of mercury is fa- 
evr-r mercuiw. rated, a volume of uifiamruabic gM, equal to one ttma of the ori- 
ginal volume ot u.r muriauc acid gas appears, and gas eaters jn^ 

^oAtbmatioa vovh the oxide of mercury, so that vater ^uugU is |»res«nt 
*49 the experiment to form oxide sufficient to aheorb the vj^hole of thf 
aciir 


sources 
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soiirces of eiroi^r ; and it was found, th&t there was nohdta* 

ble difference iu the weight of the results. 

There was no proof then, that the munatie aeid had been Muriatic acid 

decompounded in these experiments : and there was every 
J ‘ 4. 'I one third of ita 

teasoii to eonstuer it as containing m its common aen form weight of 

state at leaft one third of its weight in water'; and this con« 

clii^iou we ftiull find warranted by facts> which are imme* 

diately to follow. 

I no^ made a number of experiments, with the hopes of Attempts to 
obtaining thie muriatic acid free from w^ater. obtain it free 

1 first whiteness, in a well luted porcelain retoii:, 

n mixture ^^<^^lphate of iron, and muriate of lime which limedisfSled 
had ignited; but a few cubic inches of gas dry sul- 

©nly though the mixture was in the quantity ^ 

of severa^dp^ht^'*; and this gas contained sulphureous acid* 

I heated dry muriate of lime, mixed both with pliospboric plioitphoric 
glass and dry boracic aoid, iu tubes of porcelain, and of iron, 
and employed the blaft of an excellent forge ;^}^but by neither 
of these methods was any gas obtained, though wh^ a little 
moisture was added to {he mixtures, mur^ife acid waSvdeve-^ 
loped in such quantities, aoulmoil to explofions. 

The fuming muriate ^pf tin, the liquor of Libavius, ia Muriate of tin 
known to contain dry muriatic acid. 1 ^^mp|ed to 
rate the acid from this fubftunce, b^^^iUiug it with sul- phrapliorns. 
plmr and with phosphorus ; but without success. I obtain- 
ed onl^trm,^i}||iltopounds, in pbylical characters something 
like [Otis of phosphorus and sulphur in oil, which 

were n^^^^ctors of electricity, which did not redden dry 
litmus pk^er, and which evolved muriatic acid gaa with 
great violence, KCttt^and ebullition, on the contact of water. 

I distillled mixtures of corrdbive sublimate and sulphur, Muriates of 
and of calomel and sulphur. When these were used iti their 
common states, muriatic acid gas was evolved ; but when sulphur, 
they were d.ned by a gentle heat, the quantity was exceekiU 
ingly ^minished, and the little gas that was geuenft^ gaye 
Mdrc^eiK' ^ the Action of potasmum. Doling tlte 

sulphur, amaihquah^ 
peased oi^ri 

transthme^-lll^lpit appealed yelloWish ft ‘ 

fumes of muriatic ji^d, did not r^den dry litmus paper, 

VoL. XXlV^OctoasE, isop*; H v and 
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ftDd deposited sulpfmr l»y tli** action of water. I am i»«* 
dined to consider it as a moditiaation of the substanceLdia- 
coveml hys l>r. Thomson, in his exporiments on the action 
of oximuriati<‘ a<*i<l on biilpliur. 

and with phos- Messrs. (Jay-Imssuo and Thi-nard ba\e inentiontd*, that 
phorus, endcavonred lu pnmirc dry mnriutic* arid by distdling; 

a mixture of cdoiuel and pliosphoi us, and that they ohtain*- 
ed a fluid, which they consider as a compound of muriatic 
acid, phosphorus, and oxiii;**n. In distlUintj; corrosive subli- 
mate vdth |)ho.r.phoi‘iis, [ ]iad a similar reMuU, and I obtain- 
ed the substance in much larger qiianiilits thaa by the dis- 
tillatlou of pho'^phorub with calomel. V ,* j - 

Phosphorus As oxiinurialio a(‘id is slifihtiv soluble tte'e was 

burnud ill nxi* , . n "aU 4 i. ^ r 

jttuiiaticacia suppose reciprocally, that wattT slightly 

gas- soluble in this gas ; I tm'*ca\oured therefotie to^prikurp dry 

muriatic acid, b\ absorbing the oxig('ii from oxiinurialic 
acid gas by substaincs, which, when oxigeiiated, produce 
compounds p<Wse^/mg a Uruiig aflinily for water. Phos- 
phorus, ‘tit is well known, burns in oviinuriatic acid gas; 
though the rpsiiUs of this tonibidiion, I believe, have never 
been mhiutely* i^Ajj^incd. "With the iio]>es of procuring 
muriatic acid gas free from moisture, 1 made the experi- 
,^inent. 1 introdiSc^ phospliorus into a receiver having at 
stop-cock, which been exhanllcd, and admitted oxi-» 
A whitesub- m'nitutic nf.^i ^'Ah, As soon :is the iv,lort Vriis full, the phos- 
€d,"amU^fliS ei.U*i\il into combiu t. m, tinovviug pale white 

forflwd, iiamcb. A w!»ite »*t>llcctcd in ilie^top^r the re- * 

tort, and a Ijiud as Imipid as water trickled ilie sides 

of the lu'ck. The gas seemed to be entirely abiVm'ed, for 
when the siop»cock was opened, a fr^Oi^quantity of oxi- 
liiuriaticacid, neuri) as iisuc^i as would have lilletl the retort^ 
entered. 

The same pin nomt non of inflaminalion again took place., 
with similar re-.idli-. OMinuriatic acid gas wasuduiiticd till 
the whole of the pho-pliorus wab‘cunsnintd. 

No mmiailc Minute experiments proved, that no gaseous. muria^ acijd 
wW gas form- been evolvcii iu this operation, and the uiunutic ncid 
A\a» cousequently to be looked for either in the white subli- 

♦ TheMon Uiar b foie quoted* 


mate, 
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or ill the fluid which had formedt in the neck of the 

iietort. 

. The sublimate was in large portibns, the fluid RUly in tlie 
quantity of a few drops. I collected by diflercnt processes, 
siiflicient of both for examination* 

. The sublimate emitted fames of muHatic add when Pioperti^sof 

posed to air. When brought into contiict with water, it cvol- sublimate. 

Ted muriatic acid gag, and left phosphoric acid, and muriatic 

acid, dissolved in the water. It was a noncotlductor of eleo 

tyiciti^ and did not burn when heated ; but, sublimed when 

its tetnperature was about that of boiling \fater, leaving not 

the slighteft ^eSidiuirn. I am inclined to regard it as a 

coni bMti^:o1f' phosphoric and muriatic acid in their dry phoiio jiiul 

states. . niariilic adds. 

The <»f a pale grecuifii )’ellow tint, and very Pfoixities of 

limpid ; when exjpoged to air, it rapidly disappeared, emitting 'lie fluid, 
dense white fumes, whtch had a ftrong smell differing a lit-*' 
lie from that of muriatic acid. 

It reddened litmus paper in its conjm on state, but bad no 
effect upon litihus paper vrhich had bceij well dried, and 
wliich Was immediately dipped into it. It was a noncon- 
ductor of electricitj". It heated when nflxed with water, A compound 
and evolved muriatic acid gas. I consider rt as^a compound Ijl'osphorous 
of phosphorous acid, and muvmtre aaQ,- noth free from adds ft s;e from 
water^ 

Tlavftl^ obtaining uncombined muriatic acid in Sulphur heat- 

ibis wayClf^l^rmed a similar process with sulphur, but I 
Was oause it to inflame in oximuriatic acid^gas. 

When it was liealpj^in it, it produced an ojange coloured 
liquid, and yellow fumes p.assed^into the neck of the retort* 
which condensed into a greenish yellow fluid. By repeated- 
ly passing oximuriatic acid through this fluid, and distilling 
it several times m the gas, I rendered it of a bright olive 

* I iq obtain dry muriatic acid likewise from the phosphatet- Pbosphuretted 

led mvimtic acid of Mess. Gay-Lussac and Than^d, by distilling it in re- muriatic acid 
tbrts containing oxigen gas, and oximuriatic acid gas* In the first case; the 
tetoft was shatter^ by the comlfustioii of the phosphorus, With a violent gas*, 

explpsion.. ^he |^dn.d, compounds, similar «r those described aliove, 

were formed,'.// , ' \ ' 

, H ? * , tWlourJ 
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colour^ and in thW ca&e it seemed to be a compound of dry 
sulphuric and itiitriAtic acid, holding in solution a very littVe 
sulphur. «AVhen it was heated in contact with sulphur, it 
rapi4ly dissolved it, and then became of a bright red colour, 
and when saturated with stilpbur, of a pale golden colour*. 
No permanent aeriform fluid was evolved in any of these 
operations, and no muriatic gas appeared, unless moisture 
pros introduced. 

As there seemed little chance of procuring uncombined 
muriatic acid, it was desirable to ascertain what woftd be 
the effects of pbtassium upon it in these singular com- 
pounds. 

When potassium was introduced into the gaperated 
by the action of phosphorus on corrosive at first 

it slightly effervesced, from the action of the liquid on the 
moist cruat of potash surrounding it ; hut the metal soon 
appeared perfectly splendid, and swimming on the surface, 
I attempted to fuse it by heating the fluid, but it entered 
into ebullition at a tciuperature below that of the fusion of 
the potassium ; Igdced the mere heat of tha hand was sufli- 
cteht for the effect. On examining the potassium, I found 
that it was c d nf b jfl if d at the surface with phosphorus, and 
gave phosphtiwU4|id|dfogea by its operation upon water. 

I eQcIeavotflW* distilling the fluid from 

I potassium in a close vessel, to free it from phosphorus, and 
iti this way i succei^ded in depriving it i|pf« a , considerable 
quantity of this substance. ^ • 

Introduced ten or twelve drops of the Ijqu^, {frl^lph had 
been thus treated, into a small plate glass retort; containing 
six grains of potassium. The retort ifas exhausted after 
having been twice filled wit^i hidrogen, the liquid was made 
to boil, and the retort kept warm till the whole had disap- 
peared as elastic vapiVlir. The potassium was then heated 
fay the point of a spirit lamp ; it had scarcely melted, when 
it burst* into a most brilliant flame, as splendid as that of 
pUbspborus in oxigen gas, and the retort was deftroyedMby the 
rapidity of combustion. 

f S All substanci^ £eem to be of the same Y^ature as the 
^vntpoQud, the ’sulphuretted muriatic acid discovered by Dr. Thomson^ 
Aetlced in page OS. " ' 

' ' • In 
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1ft other triaU made upon smaller qu&fttities after various Results, 
(allures, I was at last able to obtain the results ; there was no 
proof of the evolution of any permanent elastic fluid during 
the operation. A solid mass remained of a greenish colour 
at the surface* but dark gray in the interior. It was ex-^ 
tremelv inflammable, and often burnt spontaneoufly when 
exposed to air; when thrown upon water, it produced a vio- 
lent explosion, with a smell like that of phospburetted hi-* 
drogen. In the residuum of its combustion there was found 
muriate' of pptash, agid phosphate of potash. 

I endeavoured to perform this experiment in an iron An iron tube 
tube, hoipii)^, that, if the muriatic acid was decomposed i*' fhe^exyeri-” 
the pra^4^|i^idflammable element, potassium, and phos- meiu. 
phorus,^ftii^^'bc separated from each other by a high de- 
gree of heat ; fa«i^ in the first part of the operation the action 
was so intense, as to produce a destruction of the apparatus, 
and the stop-cock was* separated from the lube with a loud 
detonation. ^ 

I heated potassium in the vapour of the compound of Potassium 
muriatic and phosphoric acid ; but iu thi^ case the iiiflum- >n the 

mation was still more intense,, and in all the experiments, 
that I have hitherto tried, the glass vesseUg^have becii either i>ho&pho- 
fused or broken ; the solid rebiduuf%l^bwi||t^ver appeared 
to be of the same kind as that i b||^qibtt^i|||cribed. 

The results of the operation oFthe sulphuretted com- Action of po. 
poijiidsj^'^Qtitftipmg muriatic aci<l free from water, upon po- on the 

tubbiuiu ftih more extraordinary than those of the phos- ^ompounds?^ 
phur^tlttcd impounds. 

When* a piece of potassium is introduced into thJ^uln 
stance that distils*9^cr during the action of heated sulphur 
upon 0 X 1 muriatic aod, it at tirit produces a slight etleives- 
ceiice, and if the volume of the potassium considerably ex- 
ceeds that of the liquid, it soon explodes with a violent rct 
port, and u must intense light. 

i luive endeavomed to c&ilect the results of this of>eratioD, Violence of 
by causing the explosion to take place in large exhausted expiouoa. 

plate glass retorts ; but, except iu a case in which i used 
only about a quarter of a grain, L never succeeded. Gene- 
wdjy the retort, fhough connected with the air pump at the 
"time, was broken into atoms ; arid tho explosion produced 
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by a grain of pota«(^uiO» and an espial qnantity of the fluid, 
bab aJ>peAred to mt consideiably louder than that of a 
ket* • 

In the rase in whirh I Bucrrrdod in explodinsf a f(\iarter of 
a p'tain, it was not possible forme to asreitain if an} gase- 
ous matter was evolved ; but a solid ooiupoend was formed 
of a \eiy deep gray tint, which butnt, throwing gif blight 
sCintitlations, when jgently heated, which infliimed when 
touched with water, and gaie the most biilhant sparks, like 
tho^c thrown off by iron in oxig'en gas. 

Its propeHies cettainlv differed from those of any com- 
pound of sulphur and potassium that I have seeijr? wbether 
It coin itnb the muriatic basis must however tnatUr 

of in<^uiry. 

■ There is, however, much reason for suppiBsing, that, in 
* the singular phenomena of iiiilatnmation and detonation 
that have been descnbed, tlie muiiatfr and cannot be en- 
tnel} pnsbive,- and it doe** not si i rn \int nr to inJer, that the 
transfer of its ONij-en, and the pioduction ol a novel suh- 
stanre, are connedtc d with such efterts ; and that the Ingld'y 
innammable natuie of the iBftw compounds paiily depends 
upon this eirCBi<|Ptunce. I am still puisnin^ the inquiry, 
and I shall immediately to rommunicate to the 

Society such rfonhjefi||pay appear to me worth) of tluu' 
attention, 

p. Some general Observations^ with Ljpeff^f^s, 

A||e\peiuiient has bfcn latel) published, wMcbapj^a^ed 
so imracdiatel)^ cciuici ted with the dist^sion enteied into 
in the second section of tins paper, that 1 leptaUd it wuh 
much earnestness, 

f In Mr, !Nu.holson •» Journal for Deccmbei, Dr. AVood- 
bouse has given an account of i piocess, ni which the aciiou 
of water caused tin inflainiiiatton, ui a inixliire of foui partb 
of cbircoal and one of peMilash, that had been siion^ly ig- 
nited together, and the emisbioa of ammonia fiom them. 1 
thought It possible, that in this case a substance might be 
|brmid similar to the lesidnum desenbed ifi'page 50*; but 


* See Journal, vol, XXIII, p. 250 , 
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by eoolirifj the mixture o\it of the coufact of uitrog^eu, 1 
fOQud thiit no amiTtonia was formed ; and this substance 
evidently owed itt* exifstejiee to the absorption of tjtuiosphe- 
rical air by the charcoal*, * 

The experiments that I have detailed on the a^ids offer ncw visws of 
gome new views with respect to the nature of acidity. 
a compoiuid of muriatic acid with oxide of tin or phosphorus 
should not redden vegetable blues» might be ascribed to a 
species of neutralisation by the oxide or inflammable body; 
but the same reasoning will not apply to the dry com* 
pounds» wl^Sh contaiu acid matter only, and which are pre- 
cisely sitoi&r as to this-^ffuality. Let a piece of dry and 
warm be moistened with the compound of mu- 

riatic |>^^^horous acid, it peifectly retains its colour. 

I^t it thifih '^lim.^ipluccd upon ii piece of moisstened lilniug 
paper, it instmilly becom’bs of a bright red, heats, and deve- 
lopes muriatic acid 

All the fluid acids 4hat contain water are .excellent con- Fluid acids 
ductors of electri(‘ity, in the class culled that of bn perfect 
conductors; but the compounds to w hi eh I have just al- tors of eluctii- 
luded are nonconductors iii-HJthe same degn^e as oils, with 
whi<*h they are perfectly lni^cib1e. V\’heB I first examined 
muriatic acid, in its couibiriatioiis free fr^jjp^l^oistiire, I had 
great hopes of decoriipor;ing but there 

was no action without contact of the wires, and the spark 
scemedt to^Siiparate no one of ihcir constituents, bnl oply to 
rendcif ¥ti^ gaseous. The circumstance likewise applies 

* Potadi or peadash is easily decomposed by tbo combined dt®e^tions Potash decom- 
of charcoal and irot?^'Ut it is not d«’Con)iiO'.uble b^^charcoal, or, when poscil by the 
iMjTfcctlv dry, by iron alone. Two conabustible bodi s scorn to be required 
by their combined affinities for the thus in the experiment with combustibles, 

the g^un barrel, iron and hidrogen are conc^'-rried. 1 consider Hmnbeig’s 
pyropborus as a triple compound of polassllim, sulphui, and charc<.al ; 
and in this ancient process, the pota«;b is probably decomposed by two 
affinities. The substance is perfcctl} imitated by heuiing together ten 
charcoal, two^ of potassnrm, and one of sulpliur. 

Whbn rfitdl showed the pTudu<,tiuii of potassium to Dr. Wolliston \iii 
October 1807; he slated, that this new frfct inducAl him tr» conceive, that 
the action of pp^sb,,UIM>u platina was owing to the formaiiolji. of po- 
tassKtm, and proposed it as a mattei of research, whether the alfcaSi might 
not be decomposed by .iie joint action of idatina and charcoal. * 


to 
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to t)|e boracic aci4t^ which ^ good conductov as long as it 
conti^s water ; but which, when freed from water and made 
fluid bf h^at, IS then a AODCondLictor, 

Alkalis &c.» The alkalis^ a,iid the earthy compounds, and the oxides]^ 
whw^W^ut ^ obtain them, iliough nonconductors when 

conductors s^id, ate On the contrary^ all conductors when rendered, 
when fused. fl„id fey heat. 

Water in mu- When muriatic arid, existing. in combination with pbos« 
Tiatic acid gas. p|. phosphoric acid, is rendered gaseous by the ac^ 

tion of water, the quantity of this fluid that disappears at 
- least equals from one third lo two fifths of the a^^ght'pf the * 
acid gas produced ; a circumstance that dgrej^li in«' 

dicatioDs given by the action of potassium^' • 
Muriate of .1 attempted to procure a compound of and 

carbonic acids, hoping that it might be gs!lH?pus^'^%nd that 
thrcaigh ig- -the two acids might be decomposable at the same time by 
Uitedckarcoal* The process that I em|feyed was by passmg 

corrosive sublimate in vapour throu^l^ charcoal ignited to 
whiteness ; but I obtained a vhry small quantity of gas, 
which seemed to bp a mixture of common muriatic acid gas 
and carbonic acid gas ; a veif^ minute portion of runriiug 
mercury only wpf obtained, by a long continuation of the 
process ; and tbre^ifli|ight decomposition, that did take place, 

J arn inclined to aUribot||^to the production of water by the 
action of the hldrogeh^pf . the charcoal upon t^he qxigen of 
the oxide of merenryf^^ ’ " 

Muriatic acid In mixing muriatic aoid gas with carbonic acid^^i^^Mgen, 

?ef f«m‘w,me l/'drogon, the gass.-s being jn their common to 

•th^r gasses, moisture, there was always a cloudiness |>rod need ;* doubt- 
less owing to the attraction of their wa<6? to form' liquid 
muriatic acid. * 

" , > ■ ' 

•Page tot. 

*t These facts, and the other facMof the same kind, expfaia the.dilH^ 
cuUy of the^ decora position of the metallic* in unuUis in common 
of metaUur{ 57 . They likewise explain biher phenomena in tj|)^4ajyenrlea 
of muriatic salts. In all cases when a muriatic salt is 4econi|^^ by ah 
acid, and muriatic acickgas set free, there appeals to be a doolie' a£fini^^ 
that 6^ the. acid fQr> ihe Kisis, and pf the muriarur add for water;; pure 
muttatic aci4 'dot^.not seem callable "of beipi^ diap^ced by, auiy other 
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Ob flaoric acid gas no such elFect Nas*occasioned. Tins but not from 
fact, at first viw, might be supposed to show that the hi- fluoric acid 
drogen evolved by the action of potassium upon flworic acid 
« gas is owing to water in actual combination with it, like ^ 
that in muriatic acid gas, and which may be essential to its 
clastic state ; but it is more probable^ from the smallness of 
the quantity, and from the difference of the quantity in dif- 
ferent cases, that the moisture is merely in that state of dif- 
fusion or solution in which it exists in gasses in general; 
though from the disposition of w ater to be deposited in this 
acid in|jMiE; form of an acid solution, it must be either 
le^s in a less free state, so. as to require for 

its more delicate hygrometrical tests* 

The fij^ l^^nced in this Lecture afford no new argu- No farther 
ments in jpf au idea, to which I referred in my fast ^***'*“ 

communication to the society, that of hidrogen being a common pite- 
coinmon principle in inflammable bodies; and except 
ill instances which are ^l under investigation, and concern- 
ing which no precise conclusions can as yet be drawn, the 
generalization of Lavoisier happily applies to the explana- 
tion of all the new phenomena^r 

In proportion as progress is made towards the knowledge Sulplmrand 
of pure combust ihle buses, so in proportiOt^iathe number of 
metallic substances increased; and it probable, that sulphur tain metallic 
and phosphorus, could they be perfectly deprived of oxi- 
gen, vvauld^,.i|^long to this class of bodies. Possibly their 
pure et^m^tary matter may be procured by distillation, at 
a from metallic alloys, in which they have been 

acted up6n by sodium or potassium. 1 hope soon to be able 
to try this experidl^t. • 

As our inquiries at present stalid, the great general divi- Perhaps all b#- 
sion of natural bodies is into matter which is, or toay be ‘*^***» ‘ accept 
supposed to be, metallic, and oxigeii; but till the problem rncui- 
concerning the nuture of nitrogen is fully solved, all syte- 
matic arrimgeiueats roade*iipon this idea must be i^arded 
^ prehiatitrW v 
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y^ovTnalion of AN a pii^r^hkh I lard befo*^ df 

thuhHcf stores. PI,- lio^tOrdAihor^ J f 

tKtin^T $tortn^ iovin i»4hfi atfm>sphere * 

Yvho%i ^'The diiii\aatioi^ of aidereaV^ifiS^^ 

- • ' ' lisftsar «^tfaictio», su^aratbe air to siok Soi 
", ^ if of the addftionn 1 elaatlcitj' tlii* attraetibO ii^ipl 

^ this sinking looser.!^ the union l)e||^ett the air and 's^atiev; 

th0 -^temperiiitbre is raised by tlie.si||to'atibti of the eateries 
4 Clouds. . that served as the niediuin of this nl^ri; t^d the water 

♦parates in some part or other the atmosphere, lorpirng ii 
elond. . This ehju|i bOoR enlarges by the continUaHon of the 
S 0 tiie;ca\tS 6 ) the caloric sepurates from great 
-Vi'' dfcttc% ftndyJI*Hhe'air is ivvoT bad rondifclor'of hetrtji thib 
^ ^ _ can neither di^trai^tself, nor be diesipated in the form of 

“ ‘ * light, a modihcatiut#Hif^lSi)oric into which it is not 

ently coneentvaj^; to ^nsforni iiseHV aftopt|^ the, stat^ bf 
electric guid, aiid'deilShmposes the water. of 
* if* probable, tlmt ^is effete ha pipens ^bf^||gi^:Veiy 
s per;; sHght qtiantity of caloric ; and that the portion 
Soi^^in^a .wi)ich^n combination with air "serves to convCTt ^er 
swieapin^»acb. into a pernianebt gas, is contained in thlfnnion In the sfato 
ekciric^fliid^ electric ilgid, op -at least ni a state- interjnii^liute eiUiairto 
that.of^eat and ^l^tricity,- or. of electrieity and 
which"' fbhrth state being incapable of subsisting ek^ept i^; 
Cold bmatiou, Wilb never be kooVvn 
^btehisthfe ofher^ise tbait by Ua diefls^ ^his estate is 
which permanent giftsaes retain 

^ ,6f #ese'^ga?s^ ■ itVept^rs ■ into “ ' 

' ■ -byran- 

fit sites''’' ' 
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it \f kiifficiently' cc*«cei‘Hrateti to the i^qiiimte.eUftv 

fictty, and th^n it is iu tlie state of light, Light, though 
Itttte eohceiitTiated, j^#oduce« thiij efPeet, because it has indy 
to lose a little of Hs elotiti city to become electricityi'or sub- 
electricity ^ the fourth Tundilfcation of calorip< Which excess 
of elastii^ify it traiTsroitk ht)WHe|^ t^*ihe caloric, with' which 
the ba^ abovemcntioned iire ISiX^d, and .wKicli has FoSt 
nfhcb of its batural elasticity in that fixation, ThUffr uibre 
Ur less elasticity couWitutes all the ditFerence between light, , 
the -electric ffuidj-^ubjighti and subelectricity, if indeed 

tt‘ single^ step in na-*^ Their readr 
chemistry, without perceiving the faci- '"*® 

agents are metajporpbosed one into cause of many 
another.fWM^pNuiurpbosis on which depends a very great Pbeaomeoa. 
immbfei: d^h^omenu. i, , * 

Itdh the* heat aloii^^^at separates iii, great abundance, Heat parti .^lly 
arid iti a distinct pUr|||^/l>e atinosphere, which can thus 
transfoirm itself ftito tiiiid. I'hat which is producetl becou.c?el*e^^ 

by the generaF loosening [rehfchement] of the air, or a.ceiw 
tniH decomposition of this IWid in its oqu^^ous combination, 
and which heats the atmosphere, has no occasion to ditFuse 
itself, behig generally so[)aTated, and it vemaitti heat. JSvery u^at of the 
increase or , diinimition of the temper^iHr^ of tlve'air is 
spontaneous, nud not communtcat^d.'ifW'.coiidncted by the 
wiiids, whki^are themselves the not the C!iU|es, 

of chii^i^^ temperature, and ot&ap^Jteratious tliat 4ake 
plao<S^^^^%ttuosphere, ' 

nacreasp of the temperature of r lie air, thebar,^- with the nue 
meterV^fiika, because the precipitation of watgr diniim^hes 
the elastioFly of Tlfts fluid: as eveif dimiuiftion of temper- 
ature, which always results from tii^;irQj|^ibination of water 
:iyiibi‘hir,:with fixation of, caloric, andHhe tmnsfbraaation ot* 

,^ei^,iwto electricity, causes the baruiiieter to rise by,.thein- 
the wr acquires* ^This last effect 
rain, when tbk rain it 
^irbkh the air deposits, to be enabted 
^ ihe influence^ erf .mie .;Bidev^l 
' <r,hich/,(j»dstitutefe.falr 

berom^iV^r 
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of the'alr in its aqiSeous combination; and, that wbich falla 
with a. sinking of tbe barometer and a vise of the th6riQO«> 
meter is o, rain of decomposition of thj^ an- with respect ta 
^ tbat.combinatioii. , * 

Tfe barometer I cannot easily conceive, bow people continue to ascribe 
^ weight of the airHhi^ ptessbre, which this fluid ex- 
sicity ofthiair, ertt ou the ipevcury in the l^rometer; while we see it almost 
iK^om tt» increases this pressure, when it loses part of jts roat-^ 

ter, or gravitating power; and diminish it when the air ia 
skts^majcimum of a^fueous saturation, or just before rain ; 
and when the bulb manometer, or true aerpstptic balance^ 
indicates the ultimate degree of density that 

all other phenomena, both those that and 

those that present themsel ves in expert menU^p^^ mer* 
curial pump, prove to a demonstration, tliat tlie^ir presides 
chiefly by virtue of its elastic ^liich is increased by 

condensation, and by the adclitfol^^ caloric, the matter 
remaining the same in a closed spw^ and diminished by 
rarefaction, and the subtraction of caloric, the matter re- 
maining equally the same, and ip the. same space; but 
^ which is neither increased nor diminished in the open .air* 
but by the association, more or less elastic, more or less so- 
lid, of wutei* wjth air, 

Xxperiments This proves how U$tlo applicable to atmospheric pheno- 
j^t^^pplicablc remits, w%^bta ill under our glasses, in which 

tometearv/logjs the air is deprived.^f^jltS Tree motion, and wh^^i^thi^ fluid 
is withdrawn from' the efl^rcts of rarefaction 
tioii. produced by sidereal influences; which effeetj^^ded 
to the more or less permanent or solid gasaiflcation*^^ter, 
and the tniilsferinatioii, of light and of«^eat into electric 
fluid, give rise to all nieteowc pheiiomeua, and occasion by, 
their frequent vaViabd^s the great variableness of the state, 
of the atmosphere, , . 

TorniiirMoa of The first portion of water j^ecom posed into gas,, while 
clouds, changes the composition pf the*afr, and increases deu- 

sity.of this fluid at the poiqt where this decoippos^tipn 
placed deterniines^the formation of other clQud8,.iy.^ich 
poWul^ electric fluid, and are, in pai t decomposed^ |ip4 sar 
Chiir^cd with ©n* The dectrio»JU id, that docs imt coj^bine . 

fslecuiciiy. the .principles of w^er, fCbarge^ tl^ise vj(!i:W.d& 

, ' : Qpposite„ 
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zones, in the same manner os it charges scmicon* 
dnetorsyand as their natural Said is distributed in the slide 
of charge in nonconductors ; ahd the gasses of water, not- The* principf® 
withstanding the lightness of one of them, dissolve in the 
air as spirit of wine dissolves in water, Rtid remain ditfdsed 
in the matter of the cloud# condensation of DiavliargccC 

the fluid, or the intensity of the^chargej^thi^i state destroys the clouds, 
itself; the fluid bursts from stratum to stmtuni, and the 
water is recomposed by the inflammation of its gasses. 

The fulguf^tion or flashes of lightning w ithout or almost Lightning 
withoufi noi^, and the light of which perfectly resembles k'vitfs. 
that spark, are the effects of the explo- 
sion that spark; and the flashes accompa- 

nied wit^^^l^der, or true lightning, which diflase the 
same light as ‘^he combustion of hidrogeu and oxigen gas, 
are tiiose of the coinbul^M of the gasses of water. These' 
two sorts of lightningra^emate with each other, because 
the decomposition afK^^compdBitiofi of water take place 
alternately. The rolling of thdnder arises from a succession Thunder 
of partial inflammationif, in '^proportion as the strata oppo- 
sitely electrified confound their two states. The sounds too of two kinds, 
are different ; that of the fulgurations being acute, quick, 
snapping; and that of the fulminations heavy, chill, rolling; 
and, from their analogy to the sounds produced by electric 
sparks and the combustion of hidr^l^n oxighn gas in 
•ur may easily be refe^if^tp the phenomena, ^ 

to belong. * 

Tli^ll^l^nd of the combustion is more^ intense, because a Cause of tJve 
vacuum ts formed, which is instantly filled, and more than int«isUy of die 
iill^, by the vapoift of water, that acquires *a state of con- ’ 
siderable expansion. When once the ra^ has begun to faH> I^rogrcssof the 
and the work of the storm is set a gofiig, it proceeds of it- 
self, or has no longer occasion for the formation of fresh 
clouds t6 it tip; the jcaloric that separates from the 
combined gasses transforming itsMf into electricity, which 
in Sti tuVn ii^eiHiposes a portion of water ; so that the work ' 
of thid stipeessite decoihpositions and compositions contm|Le 9 
by the eflect of its' alterations,' and is kept of tilt . 

ail thetWratet difl^d through the surronflihg htr by yapo^ 
is cbtkdeHsed there, and TCsoIved in^ ndn; or (tU* 

by ' 
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l>y tW sepnrjtioh of ihc unci its rituveyance to th* 

£dbrtl 4 hr <:onf5C(jwoiicfe of itsi. great oourler]rSH|$toa,^ sis well 
of tfte w^cr of the cloud being agniu^akeo^^ip iu aolution 
by the tiir, tlie atorni ccuseis before this’^tsis happened, 'The 
watWdf cfdB^b<^%“again into sol iitioli liy the air 

cFCcasioOrt a cooling ci^ tjie presages a definitive cos- 

satioh of itst fitorray stat^; whUi the heating of the air, of 
cdnitmiiation of its Wgh temperature, denotes the eonHinui- 
tron oi‘ the decotuftosHion, and is always followed by re- 
Ooinnicnceinent of "the storm. 

Hail arises from a strong fixation of caloric^ yihich trans* 
fonn< itself into electricity^ to gassify iva-i 

ter; and sometimes from a too copious the 

same ralone converted into electric fluid to the wa- 

ter with the air; or from the same, conversion caloric to 
reinforce the thunder, which eigfejfeuirs to explode towlird 
the l^u'tli. This ex|3losion of tlie^iffiwder takes place eit.lu‘r 
after a considtM'uble recotnpositi^Sl^f wate r, or when, the 
greater ])art of the water being dispersed, the 

electric fluid remaining n6i®b{|ii^nds ^any thing to which 
it can adhere, conccutvates itself in a point, and acquires 
elasticity enough to overcome the opposition of the air, and 
rush towarx! lh(i> Earth, or some I'lomirient po’u,ls on the 
globe. As this passag^e of the ihunder toward the Earth 
not solicifed of si’btraotion, opposite, or iiegutive 

charge, the coijft^S^l^xifWS is neither direct ^jf?lhe:sh6rtest 
possible, nor dct^niilrild^o a given point; is 

iiucerloin^ inegultjf, and in sonic iiioabiirc vagul^^S^glfl^ting 
from one substancif to another, even striking the gdound 
and separating from itanew, without u&y other cause vthaii 
the difficulty decomposing it&elf. 

To this dSfticldty ^ resuming an equilibriuTii, which it 
finds no where broken, or of diffusing itself in a point of 
subtraction which no w’here exists for it, are owing tbt? Cx- 
tniardiiftuy effects of tjje '.explosion pf tluuid^^^v, .and lfle 
incalculable means of destruction, with whicdi wt^ sceit 
f0 that even vjhen it has already arrived at ~ 

wher^ it. ought to-be able to diffuse itself, it stUT^i&picrrijgiea 
water with grcaUt|Drce, splits stoues, ^Tp 
i'stttse is owin{^U)at it proceeds-so slowly^ if 

retaiuir , 
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j-iikaiiis its ‘^tute |>f eparUfwrming cuDCf;iilf(itlun5 and that it 

30 easily inflanu-s •^iibbtiMices*, b^aviiji; lonq; 'u each 

point of it b course, ihkI tniiibfoi mmc» Uwdf cosily into 

and heat. One portion ot ihe cleetnc (IohI foparatcd dur- 

fuj5 a tliondciTbtoriTi tr«n'*ft:w'Ois itself into 'and U du- 

sipated in bpacc, at every a spark, <»r of a ful- 

iiiination of oombuslion* ‘Tj[?e of iho tliunder that T\c,>^oi 

buiNtb toward the Kuith is vet} ddkienf loo iioui that of 

rolling; tlmuder, and perf'ctly resemble^ that of the eijs- 

rhars^e of our electii<‘ftl batteries. The ^oiuinon ])e(>p]e 

readily distinji^uibh it, and denote it by the name of falling 

tliuncl^^ apkpobitc uind^ tliat blow during a thmidei* Uppo ItwvimK 

storn],^a|^Jp;f,>^vgn coutrar> t*» its direotioii; are the 

ral effect pf a atrong conclonsatiou of the ai;u*^us part of 

the atmosphere. 

A thunderstorm thou Agiif not aiise funu an aecMuniilation iJi<iio<Ton 
of hidrogen gas extrii wKlHroui the F.aitji, from whudi none t'»*,v,tnd 
is extricated, and iibiu§'^''tbe su|itMor legions of the aN 
niObphere, whphev it d( 3 iea not/isceud ; tlii'* gas mver being rupom ( * tin* 
extricated in its puie that which is e\tiifat''d in " 

coiuhiimtion with a eombn'^til>ie substance, wliLtl er plio?- 
phorus, sulphur, or carbon, Vicing burned b) a concur. ence 
of action on the p*iit of these combutMbles as (soon a** it 
conies into contact with the air, and «o c\peiiui^'nl hiiMiig 
ever demonstrated the cxi lenceof hubble of hi- 

drogen gas iQt the air at any dcvatiop?Sw|lvPr. Cosalcc, 
the hi 4 *>yj gia jifas we set free in the doi»s not a'^eend in it 
in cou^a<H||B|iBa)Ce of its g»eati r light icss, oy sp»Tdic gra- 
vity, but becomes iucorporab d with the Air with whiih it is 
in contact, reinain^^sdhereut to it by hu offi.iity ot penetra- 
tion ; and even does not diffuse ittelf in ^without diffi^'iiUy, 
and in some time, when iheairis perfectly at^rist. Tv ay 
more, I have strong reasons for bclicviitg^ that, at the tiale ITiiio«*n 
of great assimilations of water, the affinity of the air foi j 
this fluid determiups the diAct com / stion of hidrogeu ga» 
by the air, withj^ut the luterveotiou of any other iiulamuia- 
ble frubstance. ^ 

The ram too is not the atmsequenee of the condensation Riinnotaque- 
of aqueous vapout by cold, singe the fall of rain Always vu^our 
prec^fs the CDoling of the uir^ while of the Void. * ^ 

temperature 



tin 

< tempera^tur^ of the air always preopflfca rain ; watei* th^n i* 

dissolved by tht" air, or rather associated coiiiposi*- 

tion of the air by the intervention of c^oric in the state of 
Afoaithofthe electricit 3 »^, tlija in sb lar^e a quaiittt}^ ihrft'il forms al^s 

•wiogto water* tiie paper, fO whiCh rimve^aftaaed above, the iiu‘ts and ex- 
periments on wiiicb thlS'’^00|kWoi[i ts foti tided; but these 
facts ore not 'very nuiueious,*attd almost all svrhd etual, that 
is of addition, or composition, and but few analytical, or 
of subtraction or decomposition; the aii bfioi; of all knovMi 
bodies that which has the*^greatest affiuily for water toft cer- 
tain poipt of saturation, of wliieh there are very o^ny de- 
grees, and very distinct, fioin the nature affinity that 

limits them ; so that, without decoinposm^ il^ we can 
scarcely separate the water fioj^h partly^ nO'doubt, on 
account of the form of the air, uMmit faithfully preserves, 
and which prevents us ftem to separate it. And 

plSicutty of the difficulty of synthetidal depends on this, 

wpSiwenw?’ ’** cannot 

prevent the air itself fiom uSSj^^Ronijwed w^ilh respect 
to its oxigen, all the processes we must employ for this pur- 
pose being of the disoxigenizing kind, not excepting the 
electric ftbhl, which determines tlie condensittion of oxigeii 
, by azote. Vl^othinjl^^p is more difficult, than to obtain, 

for the puipd||ygO&tb«tm^ air deprived of 

. Bestmsith^dof its water to a^Sftmnfwitit; and the methbd| wat has suc- 
bcbt 'for tliiB purpose, is the diseugagvsl^H^^^^ mu- 
riatic gas from a v^ry dry muriate, by means of b^^y con- 
centrated sulphuVic ac^, in confined air. ' ^ 

Causes of T need not‘o^rvj|^t0^mu, how marfy* mistakes in deter- 
mining th§rjjdto^<^^ iu burned substances must 

propoftioo^of have ariseu^i^^ ftfe" jfreat quantity of water, that makes 
oxjgen in ^ub- of air, <eMrh becomes solidly fixed in these sub- 
stances, and serves as an indispensable medium of the cbm- 
binatidn of oxigen wUh^the bodies it burns. To large 
• quantity of water iu the airfare owing those spontaneous 
f^nd heavy raiiWjfc which frequently fall iu ati atmosphere^ 
that wqs perfectly ^rene and^tranquil a moment befiM. 
Caloric proper The c^oric, t^at under jts differeut fwms ikiube^ntly 
to tbe solar ijg^cuding in air, without ever returning to tBn Earth, 

being 
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btiag a substance that belongs to tlie atmosphere of the a^mosphws 

Son, and is to ours and those rf other .planets ; at 

irbich it arrives only by virtue pf great elasticity it po«- 

«esbe8«whel|<'1n th£«state of %()$« ai^ wliei^ it is retained 

only by its adhesion to in list nn r r < |jW|lOT p1a« 

nets ; must resume the foment ivhen^ 

haling arrived at the Ittisipst Kjfelhi of fhi^e fOieign atmciu 

spheres, and being dislnga]^ from the subalpn^l^ that cati 

»o longer follow it, it returns to th^^^htch ii proper to it^ 

and there takes a centripetal motiooT or movement of ap* 

proximation to the Sun; whicfaif being a perfectly trauspa* 

r0nt^tim4^ el#^ic substance, od^asions it^^ take an 6p^6sife 

GOurs^'^||i;tho same velocity, wUh nhicb it rushed upon it, 

which mll^^caBion a perpetual circntation of light be- Perpetual ciV* 

tween tbi|; ^un and those globes, that make part of its sys- 

If this were not of th^^hgs, there Would be Oth'^r%vwe an 

an incessant accur ^B Bon of* caloric, that, would soon 
change the ftice of jdpb^; while in this hypothesis change ihefetfs 
the eq[Uillbrium is These globes things ^ 

then would not be vis$rc *mt from the eittreme limits of 
their atmospheres, and where the ^loric, separated from its 
combinutioDS, is transformed into light : and (he opacity of 
a globe would not at all prevent this effect, ih which the 
globe itself would not interfere) Md^w^uld make a won- andoiSv a^tm- 
derfpl dilferppce in the calculatSihtt^^ we have 

apparent magnitwiu^ail^e celestial bodies; aeorrontoui* 
as tlieir magnitudes l^e^'been calculated 

from the extent of their atmospberetlf and by no means 
from that of thovglobes or celesti^ bodies {faemselves ; and 
the light, which rendeS thesis|j6d^|| ,v^Uo to us, would 
not be re6ect^ light, but light them, or re- 

turning toward the Sun. IVjb tb' i^Jt^H^nltood, that this The prwence 
^extrication cannot take place, ex<^^^M far as the atmo- 
sphere feces the Sun, and is under the direct influence of tract this ligb*^ 
its attractive power ; otherdite light extricated would 
4iffu$e jtself through space, take a cdursO different from 
that t«r the Sun, and not jMcb tb^ atmbsphere, of that ce» 
featial body, where alone k can resuAie ife character of light. 

I^ot^tug prevents the ItgM ip this ritogi from tniYer<iing 

Vob. XXkV^OcT. lt«f. tllMf 
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other •tmodphcres. * If » by the- light ‘** *»» 

sag^Miiire «eft t^le ^obe«itom which it'lmpatew 

^Vours, Ice. 
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0t^4ha^w&it is ctmd the Sleep of CTo^|ifi 
he Jtelaxtttim.onlp. By Mrt. Agnes ‘ 



To Mr. NIC! 





Is of that idea sug- 


motion of plants; '" 
‘avoured to call tiil? ' 


Pau^eofmo. XlL^KlOTm to /cdinplOti &V 

^on in plants. gestSod in ray ^ast papeJ^. cc"* 

and to show^ tliat L bhoit»d — i- — — - — 

attentiou oHKrpuhlic to this iiSbj®» bad I not possessed' 
■what appeared to me to be the most incontrovertible argu- 
ments in its tavour, with the most solid reasons for Ifeliev- 
ing, not only “ that ^is Icaitherlike substance and the 
■• ’ <1' Spiral wire are the cal|(|^e«^*fr»otion in plants,” and of •every 

degree of irntiMi^l^jali^ 1 was at jirst^ gajl^ } ad- 
. ' vancing], but are also the caustf^^ ^jw^ has 

Nofcelinff or 

pears to me perlec|^b^4j>kin all that has hithetwoceu 
considered as fating or pl>litioti in plants^-and to resolve ^ 
into mechanical complete management of 
the spiral formation of plants, ‘when 

duly magtiified ;t^;it|^*^r^croscope, proves the vegeta- 
ble tvoHd to 6e cothpos^edt of Euachmea governed whodljr 

by light Jind moisUirc; mi4 4l®i!Martt o 


volition in 
fUncs. 


Yuotbom 


spiral whe* 
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plttota wind requUr otder* Ndr cua tli« flowei* 

opening at a d^ent^e 6f the\4a$, 0l^ »rnmg ii» a differ 

rent manner f ujflfitate ll^hiat the al^nWa^ JC a^ the coobtant 

efTect of strong light and dry the 

iviie ; that of datkoess «frid it de- Siviral wire re- 

pends wholly on which whe- Speilmg !if lUe 

thef its dilating bhnll o]^ or me dozers : aa in mccha- flower, 

iiies, the wmie spring tnay^be made to tHe right or 

to the left, to open or sifat a box* Alost of the ^flowers 1 

have observed, that c^ose at noon^ i|Lfe extremely limber in 

the coroUe, i^bidi is formed only \il^ a douhi^ij^ctrticle, witi^ 

out pubutuMy and soon overcome by beat ; and when this is 

the ca<4e, te^ration directly takes place. Such is the con^ 

volvulus the hespcfii^ba cmamoraea, the tiger plant, 

the (‘veiling primrose, great Author of nature 

shows in all his plans that ilflbibt hourly strike ^ 

the di'asecter of plants, iPf^rove tbw much moine^hiVity is 

neccbsaiy to proiluce thdn to invent 

our more enmhrous machih^Si ! ^ ' 

Mirbol, one of the latesfetuid best of the French botaui** 
cal writers, though his woik is oiid of the first com pend in ms 
of the science, has greatly mistaken the subject, merely 
from not hiuing sufficiently magnijiedjnis specimeiis H& 
says, “ if the spiral wires were common to most plants 
(winch Ue doM not believe) they couldii^j^ way pro- 
mote of plaut^*, because on fined in a 

case whi^^nnot stretch.” I shaU^g^Cfim"'«l4^ tlrawing Case of the 
of the l^hich will I think plainly pfovh it was made for ’P**^*^^ 
no other purpose: buA*to see this it is necessary fo place it in 
the bolar microscope, and llilirbel one. I con- 
trived to measure its increase by t«af stalk, 

and placing it between a doubl4^ ifwlr' o| ^tiicers, which 
were laid in a groove, moving them by means of a thread 
over & very little wheel. Tb<j^ Jfere drawn with a delicacy 
no band could imitate, and it stretched without breaking^ 

(by moisleiitiig >t) iVom 1 inch and a Quarter, to 2 inch^ 
wanting 2 tenths, but it was after being Uppatently mucli 
contracted by light ki the inicrescope. As to ^e spiral Wire made t# 
it is apparent, that it be d’ra^n to any lep^h* Aderger 
wagaifiei^ woidd also have convinced the case ^ 
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^1$ 


ijf(of-ji^,tbin"9 s^b^tance^oV rather I 

'*■ ' ' i . -i , * 

i^W to be intef] 


S(>tn(l tvire 
contiacungor oftfiS^' 
diutitig. / 

perfect 


cirsB "or ’’lioTiiokf iw 

saV ^ 

id will ate and con^ 
Inlfetl^ed an extremely 
%% will be seen in the'^b^ate : 
iTitf the ea»e;'in:aiiirreg<l1ar 
a i*e§iilat circle' of ’ 
contnvai^'e,' the \u id rib 
and dilate a little with 
tli6 hardest* ^Iwes, as the Jhtfre/, &c« 
But|n sotn# leaves thero i£'a <^i|llous contrivance to letif^then 
km ffie Doddini of tW where is Vdadeafcd 



p«ach leuf 
sUvtches. 


Mid rib of the ][D ns^^jltrst as Ih^O ash, ptan^, &cf 


J^sit of that order, will stretch the 
j^^ore than is necessary for ^ ' 

, apyj person coufSl d^bt the 
and of con^iUiih 
^ sadrawi^Voip 9 1 

ble"fhat it'‘sho^a''nf(ft 
side of the midrib, and 
.. euficl^f ibe leaf, which . ^ 
ifi- the j|eri?hiura have" stretched the ea'dte 

/yriih such vioience, it could tiot return to its usual size> but 


eh?"iind 
leaf far 

:ce^clij|p^^^^on : and if 
of the spim a^ire to draw 
has but to lake a leaf 
for it seems iinjTossi* 
is drawn fh>iu thcflw 
i the gathering up of the 
n su^ested. 1 bave'scdn 


has remained in a 


easily the spiral 

Different parte may 
stretch in dif-^ should dlh 
ftteq, degrees. 

could not 
wi^ it roui 
j>rw»por/fe^j 
the 

, . cuticle has 


ral forbid 'which shows however how 
cts on dre case.1t ' 

it,, that it was not necessary the stalk 
rdiided the part htit na« 

in arrangetp&it>j ^^^ |if stalk 
se, did not one side df^Pptr^ct, to 
They hate all in this respect their appropriate 
va stretches to any degree wSoti^d, 
than the forjitelr, and the qtitWard 
y eiiough nqt^^to'ltnpede the coo* 



^^niial irritability Inward. sjM ml W 

%my fiwt lelwV'ojJ%! f^iect; t; 

of the ‘ ’ *j:w ^ 


Wire. 


veiStn^ tW piWfessii It tttpne I 

fceelfc, i^'.’I‘^oth«ve IM? other’ 

.-ewe 
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CAfI$C OP^MQTfOK IN PtANT8«^ 

Ci^vft b«foi|ui^4fi^cive othi^rs. 1 ba\V now to present 
three of the sen||itive ptaiits f etn 'acquainted with, in 
order to sfrev^ih of wiref and of 

that sort of leathery i^uhsl^^ce c^»^M ^K ij^composed*> 

The ftn»t h the Indian 

made by Captain Kater}ji|MSj|feqp^^m|v^ aet- 

tle, which IS certainly ^ sub- 

stance ; and the third the ml^lOi^a amitiva^ ^^j[>ag of 
which plant is also of ^e same natuf^rihougfe, inffnitely 
thinner* They aie all governed by this substance turned 
into a spiral, wire* and the same atj^lbiun^ce in another form« 

When it ts certainly intinit^y stronget^as il^piOvef 

?)y the awn grass> which is so powerful, tnough much 

of it has lost i^^iral wiie. There is a water plant that 
sends up )ts1{fiiwer by tKte^gjtoy substance, a^d which 1 have 
not been able to tirocailimJ^t shuU^j^e satisfied with 
showing tlic dissection ^rfecily coiifujced 

they will he thought ^ tl^at thil^^fi^^lonce 

of motion in ^ ^ 

"^he dist 1 $ an Indian nut the only part sensitive is Formation of 

the a^ii^ which is fonnedof this^^eatberldte sub^iani'e, in- ^ uJ'** 
finitely thicker and stronger than the usual spiral wire, and 
its untwisting would be ceitumly capable of legulating a 
much tnoi^e powerful instrument. T^e awn is formed of 
twp apparently fiat pieces, with a cyltudiio h^Uow ru lining 
through ^l^iijddle, which is filled spiral wue, 

but wiMy ro avu found in only two rest (1 sup- 

pose frc|||wg keeping) must have diiUpSo^ £ach side is 
bristled 'as the aw ns of gras^ generally arer bblp't never could 
" perceive, that these* briatLps added uuji s£usil;lve power to 
the awn, tliough fsgai their resen\^^ mta iq ^ignsitive 
plant I expectfd to find that ihey^^l^/^h^e^e depi^lved 
both plants of this ornament; bufT'l^^itllr not peiccive any 
d^erei^ce in their sensibitil}^ and in neither specimen ate 
they twisted. It is quite wondfffii) to see strengtfi with 
which ^this wire*t«|ists and uulvt|i^|;^ Itis^ply the very 
finest, psfrt, that^an be placed in "the sc^r microscope, 
wsithotit breaking the glasses betw^]^ which it is laid, though 
not thre^ l^tbs of%u mch infi^pgtb/ ^Wbat Js, extraordi- 
muy JiV it will qoatinue to into two The nniwrsSs. 

^‘"‘diflfctent 
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ing the iwn of ^eads, and I donltt nolr -at^ 

the grass. ■ ^ ' , _ ■ . ■ ^ _ "T' rii 


4990 ft wire »i mils in the 
4^1' i« the vaa eiyerihvepigHi ao 


yttrmation of 
the stilly of ■ 
the ndttie. 


pirate into 
pmeter: maite 
indeed it is 4if-f 
Biii^cciaf ^aiurly an.inch 
>0’|b%et ivill cause H to make one 
The a^uye of thein- 
►l-lastj^y* 

Juprij^ble only at thje,4»trn or 
t a iqng a bag at the ^nd, 

divided into two parts; itxjf^ smaller^ in which is enclosed 

be forpied of t]|(i 

like Sith^^pc^ a$ the awn of the gjfassi^ hi pro* 

.f^rtioo to its size^ ^equally affect^ by nioi&^re. 

pipl^ i8l|i>uclied, the 



The /mon^ent th^s upper pai 
WW Piftrt of 

^ throws its cou^fentsr^ 

Bffec-tof light cedtib}e is,it» that the ligi 
on the sting of i ♦ xi iu 

th« Jiotile. h^a.exactly the samej 


ks tile poison bladder, 
c 4>ipc, burning the 
it^peous; and so 
blit in. the solar xnietjHr. 
the toUcfav Xhe liqiipr 


\ is prbtruaedp^itU a force wfonderful up. the ]ilpe, till 
^ it Isaacs at the niiiiute a^nare of the point ; hut before it 
. does so, the pipe is bent dj^wn with a jerk by the spiral 
#ire, exactly as theh^ stalk of the mimosa sensitiya bends 
aj^e managed exactly by the sartje fowe, 

‘.This 

PgV»g 

jtbe,.li-w 


tq the toucUwfV; 
$pdgoy 
defcriptio^ q| 
when presw' 


qnorlof the 
jeojoffot^ 

"that th^$] 


L?ys ^ovm Us d/avvit tpgj 
stings at iyght'.‘ " - 



^|an^e powers, Ug/a and;:^ 
le will>i^coimt for Hs 
he pipes being tjien brokif 
lixitig with the poispH;^dlhi^8 it .so 
0#;ii<^jptfger ^ eftect. It wfU besefe^n, 
round tbe"!;^, uhd that it ja 
itrajetion of the wiri&^ and to com* 
^plants I must 

nettle l^yf 4^9. its for^stjii^s every even 
tbl^ setljitiye^ldantfdqes and that Ij^e ayrii af 

■ . , evening. ' •. 

SeiMltiv# plant, *n>>S?¥a jetwf W» lifliicH- 

^ 45^i>tio»8; prtoc>^ (roSji.tlje ysuise, w}»p]b 



CAUSE OF MOl^tON IK FLAJTM. 

coutracts andidlihss^; but the plant seems oiach nioio to 
depend on It is iinpobSthle not to be stiuck 

witli ahtOfiib))|||^t a^^adnMtation ut tbi|^i)e<iuty *ai d deli- 
cacy of the contuvaiice» which is than the 

workb of mature geueially uri that 

has taken me so much ttitttt|| amd Aqi mi^il^trouble^ 

to develo]>e the difFereht joiiiri8» am} holts. I 

have long perenved, that a plant rb^#^bsitive io^^^oportion 
to the tight manner m ^iick it is iaisl^cl^ andHiie diort dis- 
tance between the knots ^ now theie is scarcely in this 
plant inch between tbcd<|P(QtB; and tlh^ spiral is 

twisted tight as posHihle. I coutd not persuade mjself 
the sketch^Vas exact, till 1 bad fiom diftcrent spociraens 
drawn it cwelva^bi fomteen times ; but 1 have exposed the 
greatest ptitt to the many fiitnds, that I think I 

may truly aiiswcv for exSUstly sketched after nature. 

At D. fig. 1, PI. itiat go\eu] each leaf, Vfcrlnmsm of 

dd IS the stalk. ^a babC cr, whifeh servos to the K of. 

concentrate the spiral These pasMug ovei in evciy 

direction, being drawn f^y-ow^A the narr to part oj the stem 
by the stiuigb bhhb^ pie%s the stein together; and, when 
touched, lav the leaves one on the other the whole way 
down the leaf btalk. but befoie the ftimuliis is applied; 
the btern is flattened in a contrary diiertion. The ball of the 
leaf 1 % hollow, and filled with oil. T|ie ^ ^ P P* 

PI. aic made of that leath^i^ substance, which 

foriulj^l^^^imtiele, and is conti acted b^ iAd^gbt in the solar 
inicrfi^iipe) just us the hag of the i^tt(iafb acted upon, or 
the twisting part^of the ^lass. The paits e c contain the 
oil, which selves tp lubricate kiio|^ (t suppose) and un- 
able them to &ltp over each other probably acting 

some important part m the forw4t|f^j(0^the vanous gasses 
and juices in the composition of th# ^Ikut. When touched 
the whole stung relaxes Vet oo, and lets the biimh fall. 

This it would also do at it was not supportetl by the 
^ood vessels tuining into the leaf. Pig. i, !lpL n% is the 
^partee jsp, untsht, and in its natural btsite# The aort of 
^ bolts are retained in ’fh^iT places by the wood Vessels which 
ctUM lifaem ih tUVery direction^ as in iraillitiig plants they 
ibi to ddfbdd buti/rotn aceideik^ I sfi^ld hicvq. pja<^ed^ 

" them 



eji^ins iroTiov i)r 


have no spiral 


iW 

i)i«fa in the sketch* had I pot tieeii(*VUdfaI|d^^^fag then 
tV Bjpirat vnjte* to t&ake thej wou14 

VnowiK othS. «^lip it to under* 

8t^*d| .alley aie leaned in theiv 

piebent ‘ *“** -^^4 

Saminal leaaet I cirOIttif^ which helps greatly 

in my Ut the cause ot motion. 

It knuifltil liUKm there is no spiral i^iie; and 

in thesSAiiiiil leaves* there is no* 9eS||9ii whatever. In de- 
scribing the spiral wire 1 did not h^ention the cebe, in which 
iki$ cimtteA^ pSmm at the some'tttMlgi^give a 

sketch of It 4^ avoid confusion. It will now ^wMiind in * 
Plate IV. tig. 4a - ‘ 

proseraacaula j might add to the three plants I have giv#iil^td4i;Ay othew 
in wmeh the spiral wire diei\j\g 
acauUs is entiiely gOveMdii# 

^the hairs, or rather tinm 
touches It, It collapses, 
should the flv escape the fiist 
a humour, that the next is 4ufe 
IlnitAy more curious in Itif^lphnation than the dionea ihusr'f 
cipula ; which is also governed by the spiral wire turning 
over a ball like the mimoba, and drawing the leaves together 
in the same manner. But drobgra is managed in a more 
peculiar way, li^^n Worthy a drawing, which I will give 
Inmynexl. , 

lettherliks 1 hope to understood, in giving anj 

iwmemauer* which legulalSIthe motion of phvts» that 

the spiial lik^ kUistancOf add the ipfral mire, arc ths same matter. The 
thickness ot tbi first^lbsYancing the force the second gaiiib 
by its spiraVfofia1^'^|mNt|ie "fatter gains muOh tirength gUo 
from the case thaf'i^t 

Riftcapituiation Before I close thfg letter 'pm will excuse my recapHuhi- 
«f (he proofs, proofs biougbt forwardjft Itinid the fotmm'f The 

spii^t wire is found In ^ty lean^iat has motion; irf no lOaf^ 
that does move ; in no Jihf grasses, sea*weedf exciept 
eo^ervaSi 4ndthe Confervas alonWbf all the tribe liOVlt tMim 
It IS found chenoppdinipb, salsoUf.'oo ice plawts. e In ' 
leaves that have no other motion than toWardfthe stem and' 
hack again, the aphral wire occurs only ttk 



Itself. The drosem 
ral wire, which enters 
ud tlie moment a tiy 
wilhin its circle j or 
lint leases so viscid 
caught. This i> 



Itotto#' Iftif " 

even to the 9iii8l1e«t spire, 

THe dpital i8^^Ag^t%str^tcb, nnd so does 
Thej, both Tbo 

spiral wire>ts'£u^d in all 4^^^* 

titiesy "aiid/tn every patt it U 

the' set,iiinafeye^ve8-»^feWjlti||^ ltev^^ edd, 

that, V when the spiml^ ^ifea not 

torn. I think it is ha^ly^ p(^M^e, i||^^posit^!^^dlkice 
is not to be had, to||av6 a lact^n .^^0:re diiie^^ahner ; ' 
and that I way say, that pbrnts liave spiral wires, whic^ con- 
tracted light inid the cdase of 

all mot^li^^laiitsk ' ^ ' ‘‘V ■' * ‘ " '* *' 

The sle|i|!^. plants is nothing more than the dilating a^d Sleep of pi aih*. 
loigtheni^p^^^e spimh wire i|rom the evening moist ore; 
and I thillft'^the very dtfiri|rtto|Ce of it proves it to so. "" 

l>oes,fiot every prod]oce thcr 

same effect ? Iho^f aca^a, when wetted* ^ 

by continued raiaillk' 0 «Sgp|^l%,a& oit night ? So does the ■ 

^editda triacanth^t^^^l^ even less luois^re^ The 
eiaeolus. hippocastanir^^|ro6p$ as soon as .the leaves are ^ 
did, and Viegin to decay, "Evei&^nt drops its leaves before > 
the leaves go off. It appears to'tne,, that there is noexprt^s- 


siou in tlie hiiinan countenance, more easy la be understood, strength and 
than the expressioil of strength aiid debility in the appear- ia 
ance of I^ojr did i ever see ^ its leaves 

witho ^^ gwiog even an excess of 'd^|n;^:in eVci;j|{ other 

«?y two forraei- »o- f lant*; bate ns 

stances of a^parept volitioii tu plants, to ^ow’hdw uiany 
tbitigs of that sprt.l^ppen, to nii^eap^^e Judgdii^ut : %at I* 1 

have^npw too, olteW pursued theiil,,,;’^^^ec^ecl, through 
^ such a coarse pf experiments, renewed to gain 

nothing blit disajppointjpti^nt, th;^ 4 n^pst^ absolutely 

oopv^tiic^^t^t wj^lpjaiii^ Plf;:ely t]p.8e1ii|ies, govern^ hy 
,8tjd rnoistdre ; aud.^1 ev^ry,jdea,of their se/tsibility,,: 

, or jthpir;^uliti.oii, proof^ that we iijfteii *lot 

iapgil^'tipa run- ^way wiihfiOH^^ Jddgipent^: ^ex^Hanrcal • 

difficult 

to solar ^^iern^eope ; especially as that 

if f f 44 t|^3tiil is iiiciat,deii:catifiy d«sect5f<j[* a»d . 

’ ' placed 





placed id arder for this puvpo^a. 

that a sor^^p'^s ,col 
ypi^ty thui^a bbtauit^i' 

Stmsitive pliat 

dckis native .^iiLJ^KSkyyj 

jmt much 

'■■' the 


ftumedtaaire 
^e naed of 


;^Clii uiinEiosa in a <^Under of 

w^<f^ isiifch oxi^eh^^ 1 fband 

plant iKrould':i»ot permit 
t^e vl^^^^-qiiitO'helloW^from 

the p]^ tW;spn ahh«^^4ill on it» it opened, 

and remained- thus till night,' when again dosed, ^gain 


tRai' time forneai tiFl 


light it 
\\% had 


:>rematpcd oped^ ^¥hen 1 took it out' of tfae^a^wnt had 
lo^^a^!^poWr*of?'inolion, and had 1 ^pp^|t^^lated the 
vlreiill il^ lotigOt" capable stretehing It 

not oxigen. _ ^ 


Ko peisptra- 


.t I apoiogiae^fefej^^P^SB^ryness of this letter; 

to^ expUin^the of a machine can 

only be done by the moat,^||pi|^M,ij^ar methoch and 
nothing is less entertaining tn||i(|i^^«|iia;)^^ourse. Tro ad« 
vance a few steps nearer to tvnth Sp^dwever a certain -gain,v 
and If ,1 bare made ont. ia^i|g|ropdyition to the convicthm of 
;thos^ who study the s^ibje^t, 1 am satisBed. • Those wIiq 
possess, a solar microscope 1 cap only advise to follow i^e in 
my experiments, for without seeing it, i|' is impo^Biljle ,to 
conceive the amaiii^^^dect of light on plants, Qr 4dmo&t to 
, imagine what |%^fif^^ers» ' 

ko peisptra- ^ «ot1^l^|||^letter wittebut adding on 

fij^n in plants..;tlie pei^irati^ off l^ahibi^ a subject 1 have so^l^e^^ly 
broilght fovward* I mentioned^ in one of my, fas^ pipers, 
dn placing o plllllr in a«grc>winrg atate, under a' ghissi I 
put mjder the/gla^^|t]^^er' doubled a fbw times . so to 
raisiS:';tibe '"glass f^utn the s^od ; td iotr^lcirce 

: under tho^glass the quails^ of iir possible j'liist 

enough %o* pri&vent dir 

fro^ bi^oming Weft ,6t dheaffip^^t aiili^he p^t .8?'^^.,^^ 
toomoistUf^^ThiSr^Ire me thh ideh, 

, r of edi foe afai^hTT' proof be0elosM'd1^’ir^:|^^^ ' 

sitter paper ca^e^ with a hOop very thin 



ow MQi?fON IK PLANTS. 


ii'from predi!^<<«Ltib^^^^ aad wei^jhiof? the wIjoIp, co- 
vering the bottom, I lefit it six 

hours. Tbe |Jilier^O,of 'tjie weight, wb]en 1 tool# it out, was 
/talfii ^ro/n; iioi could ( feel t h^k|pi | y ^ the pa<M 

per^ Oa bi making off i|l^^inding my 

eyes, I was always able fpL 

from the other, proffided it half ao hour, 

from th<‘ moist feel of tlire leaveSy be co^|riMt|^ only 

to the death-like of a dyiii^ |»erson^ Most plants Moisture 
have thib when m sickueos, and I am persuaded when 
fined 1 % stagnant air. I thinkd^mKy^tMlTffore finish this 
subject oiko, and say, that there is no smuhte perspiration tn 
plants^ a^dthat I very mneh doubt whether there is even in* 

Jtemble pCr4^ation : if there u, it is tnotl trifling. ' ' 

1 am^Sir, 

servant, 

Cowhy CotU IBBETSON^ 

4US.W. 

Explthation of the Plates. 

Plate III, figs, l, ‘2, S,*a sthi^of the nettle in its different Etpianation of 
states. Fig. 1, its peri eet state, when placed in tlie solar tl'^' 
microscope, aiul )>eforc it stings : z the bag of poison : x the 
spual wire. 

Fig* 2, the stiug after the poison ha^ been thrown to the 
pomt,:;^'iJie spiial wire contracted. is not drawn up 

at ^li^^en the stings bend, but onl^ wlM» it is touched. 

It Koweifor a mirror be held oveie them, the poison is thrown 
updiiettly. 

Fig. 3, the sting of the nct^Je very much broken. 

Fig. 4, untwisted Indian grass gi^^ly magnified, showing 
the luauner in which it is formed. is the first grass fo- 

reign or Enclish? in which I evet found the spiral wire; but 
|L doubt whethei it runs j^h rough the whole of tho grass. 

Fig«5, the awn of the hfrass. 

Figs (i mid'79 the gra*»s twisted. 

a longitucbt at s ction of tbgHeaf ^jtdh^of iJie mi- 
mosa sensitive^ tfaemiddle part containing five cases foil of 
e|kiivi wire, and e c « extreme ti oobtaiuufg only three. 

¥U let leaf of the mimosa^ 

Fig. 



m 


^lngle repf 
divi- 
inblr bv cMiy 
numbet, ex- 
cept b and its 
IKuhiplcs. 


|t& 0 »EETT 09 SINm 9 J|tl| 9 «^frKNI>t* 

Fig« the extremity of the 111^ ffgw 

$, undivided. < s ^ 

Sig^ 3, horizoDt^ section of of the sensitive 

Fig. 4» ej^dn^^piral wire much more 

tiagDi6ed|,<^4| Fh In many plants it is 

much thic1mr«1>ii^g|m formed eaaqtly 

like tttui tr^l«4 1 i<Bk gine to preserve it 

from the et^tibe theippUBUshiog vessels might 

have on it. 

F tgi IH'tbe s{ibia%r««|Hk'in«re megnified, * » 




I 

J etaicus Property of $0sSi‘ 





7» a Letter jfivm 


sm. 


lOM. iao9',i 


, Fiiend of nnine» some time since, in the process of an 
arithmetical operation, observed, ^hat any repetcnd digit, as 
1 11 ] 1 1 &;c., or &c., would divide by the 

bcis 3, 7k 9b 1 and supposing it probabj^^g ^ jfcch 
repetends woi% divUe by qny odd number, 5 '^an^^Pl^l- 
tiples excepted, he bad tne patience to try aU such djvisdra 
from 1 ^ 151, afid fou 4 d them to succeed, by taking a spf» 
fic ent number of dfghs |or tfie divjidei^d, which, he pbseiv- 
«d, never exceeded th^pj^her deno,ted ty the divisor. This 
pioperty of numbers my friend submitted to me for demon* 
straj^ipn, and as^itjis certainly a very'J^ious one, I thought 
It prObabU, thlit it might not be Unacceptable to mdny ^f 
-readers. 1 have accpidingly* sent it herewith, m 
|arm ^f aj^rlp^f^jiiVilccompanied with a dem^iistratiop* 
^ I am. Sir, * " 

\ Y#ur obliged and humbfe servant, 

W. ' 

Fropmtimu 


MriTSKliV. 


IflF 


‘ mpj»psmox. 

i 

EVERY odd numbia^ 4itcept jr 
visor of a repetend of tl 

ber of digits necbssary '^;#or 
oeed the uumbeV'4^):esfi{^l>; 


Ffiopositiscu 



|1^o|^iplf8, isadU 
A the nmu* 
il never ex^ 


First if is evidentt that, if W^a^i|l|n pfEiqf««4}ie truth of this Demonstra- 
ptopu^tiou for a repeteud of 3oit9| ^OriUst necessarily be 
true also j&r a repeteud of any other digiv since such fepe* 
tend would multiple of a repetend of units* 

^gain if the fonxfer* the proposition be true, the 

truth pf the latter ' for if 1 1 1 1 1 1, 

be divisible by nder can reciir^ till 

after the remaiPtNur ; since, if any remainder 

recurred befoiei tljfe djiviliioil terminated, the operation nould 
proceed with prwisefj^ the fame figures as i^hen that remain* 
der first occurred ; thus ft is remainder would recur 
again, and so on ad intinitnm ; and hence the division would 
never terminate, or 11 111] &c% would not be divisible by 
D, contrary t6 hypothesis. Now since all the possible re* 
xnainder^t which can occur in divMiog 111111 &c. by T>, 
wiU^l^ween DandO inclusive, dii^^i^re there can be 
bwsS^Sfl&ent remainders; and sinbf, in 41 ^ operation of 
diviiiom tach figure in the dividend wift give one remainder, 
therelTore D figures in the dividend will gWe D remainders* 

Hence in dividing mill &C4 to D places of digits Sy D, all 
the different remainders, which Oan take place, will occur; 
and therefore, if the dividend wefa* i<|.<onsibt of more digits 
than are denoted by diviWt some one or more of the re- 
tnainders would rdedr; and hence if the division did not 
"terminate previous to this reeurrencef it would never tefmi- 
i^te, but would go on ad infinitum.. Consequently, if n 1 1 1 1 
Sc. bte ever ^divisible by D, it must bp Ho feheb tk before the 
dividend cofi|jista of D digits. M^e say before f because, 
tbpitgb tbe remainder 0 might not if^cuf precisely at the end 
of to ’'digits^ ye^ from what has been shown above, if that 
^ remainder 
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sfectriifTir AcTAr^fsi' rtnt* 



the iU 


rettiamd^ fcWr oc^ur, it miwt necos^ , 

vi^eud txceedi D dibits. 

Let therefore to divided by D, 

give ^ for a V foip!^#|tnainder, now, feime thia 

ret^ainder mUthet dl 1 i U' de or be 
Wo* divisiblijlfi^i^i D in the dividend 

be irtcrea^edi^ie^ IM to D h ddi^its^ v^hen 
diiPidd^^, for a veuiaindeu — 

In the torsf Oave we 9 ftji* dSgitt> =1 D q i- r, 

and m the beyond case &c. to D d digits 

=: D<i 4- r, Ihche equations gtvei?^ 1 1 1 1 1 1 

^c. OOOOOOi, &C. t$Q — V, whtne it is cvidci|i|: the units 
YliW Coiisitt'of d 'digits und the ciphers of D pl^C(!Sj whence 
^ 1 11 1 1 1 &c. . • to Ajrtijatei OOOOOO'^C.' J> placet 

Q— » — 

:r a tfihbU ntt^n^er, where o»y number eeen olr 

odd. Now the fill II without the 

eiphers, be divisible by every greater than 

the divisor D (5 and itsmiiUipl^ if it were tiot^ 

whatever ucie tlie remainder, su{>DOi>e iS^or instance, wo 
should have K 0000 &c* 4^^ O ci|Miers divisible by an odd 
number not a multiple of 5, which is iin[iossiible; moreover 
mill &c.* •to d dig(t%,*'witl odt divide by 2, oi by 5, or by 
any hiultijde of these numbers, since no ni»dtiple of ‘2 or (> 
can terminate with I : heiire 111111 &r, to d di^i^js cfivi- 
lible by any odd^ph)ber» except ^ and ns inuii^k|^d8|^rc 
d the immber oT di^tsin the. dividend um iiev(e^*M||fq|!m 
than D the divisor^ since the recurrence of an^ r^^ai^idcr 
must take place in D digits of the dividend. 

c Q. E. P. 


Iron recom- 
mended for 
sisirs. 


vn. 

I • 

On the Uhe of Iron for Stairs, andiHiftend of the Timbers of 
Houses^ us 0 Secftritt/ against FWe^ In a Letter from Afr* 
BUNaAWi;«)BovK^ > ^ 

Mr. NICHOLSON. 

SiR> 

J[n a former paper 1 t^rew out some loose hints oh Jtbe ad** 
vantage of employing iron in various articles of furniture, 

as 



BfiCtTRlTY AdAimt 


AS a substitatA Jtt|6h0((jny and other expensive woods. I 
will now ftdB&il n &\tbUitutit>g it la the place of 

oak, and otlier less^ia8|*pel^«e woods. • 

Tlie chiet use 1 U ti^iA 19 stairsj, aud 

stair cascs> but especially ftt many 

fnes are constantly liappeni|jp|, and wberA jo^arty Jives are 
uu Dually lost by thoja ; whectf iftk de- 

viled for fiie-c scapes^ and«o if |^yy that have evylT An- 
&fV^ red the end. ^ 

1 ha\c lont^ uoadeieoliSj^ plofi Jtas been ihought of, •^7 


^afe nyt able to go to the expense of 
t ttiose Biersons that could alloid it, axid 


&fV^ red the tad. ^ i ^ ^ 

1 ha\c long uoadeieoliSj^ platt Jtas b^ been ihought of, •^7 
V Inch provided security within iqf waiting for nnsi fire* 

precarious* aissistancc fioni without ’'U ^ ik(h so easy to in- 
tioduce a rehjedy, bucli a remedy T am now ^roposiwgi mto doo,* 
houses already bwdt ; either l^voo^a paisimoniousne'^s of the 
owners, or from a faneupd the idea, that with them 

theie ib no danger, an 

pense of adding a new beside the ex- 

pense, will be attoudm wich trouble and couiustotj. 

I'he other class, liuidei the adoption of the 

rimed>, aie those f|^a^c nyt able to go to the expense of 
the altiiation. But ttiose pjprsons that could alloid it, and 
wished to provide for the danger of fire, if a piobable le- 
mody was shown them, mi j^ht egitainly 4^0 it ; and a > houst*s 
are coulninally altering, and new ones eonbtantly lieiiig 
erected, ciitaiul) it would decrease the evil, and be int»o- 
duc .iig, if bui slowly, A system that in years Hj^uld lucicase, 
and be df utility. 

The teiuiiDy 1 mean is stairs and stair cases made either ihl? wowW be 
of lastand sheet iron combined, or cast non only. The 
h unuig lor the •stairs, to wlucii the boaids are haded in the 
present mode, might all be cast, and screwed together. Oi 
course this Iramiiig would be considerably bgbtei in ap]>car- 
ance, than if made of wood* 1 he front aud top of the step, 
if made of sheet non, migh^/be attadied with six or eisjht jvrodcof coa- 
sciews, to the cast iion fiaming ; and lu order to gnii it a vtrurtmg 
heat hnnh, alight bevelled inouiding might run all round 
the front of every step, and Uie jointings b^neatly screw ed 
to It with small sciews, with heads countersuuk into the 
mouldings. * %•, 

But if the front and top of the steps wexe cast in plates, 

* which 



vlfil 


•.■cci})|i)r». Awmtjfua. 


mtkf be ma 
YCTf hand^ 
ffts&e* 


Common 

auurcaiscs. 


#hiich^f the cheapest and 

SpigWh'e cai>t vrith sifi^kl^dgesi^i 
.i^atjcpV woui^ jujitlit 101^6, 
vaix ser^vvrVlil^-.fi^ 


ing;.aa(^i 

wh^ajap.0re' 
8om« 4qpu^BS or 

They are u|Mj 


frammjif 
and top of 




xm 

F. . 

'ew iTiomems. All the 
[)Jd, would fit iti the fram- 
►tcast to lit, a flight of stairs 
p plates might all be cast 
:her> would appear abaiuU 




Cast 


fjfclie pietliod of casting 
^vrduld.leare the sar^ roiighand 
iti fine sand, it wi It level and 


unif&jfjtd» anrfrbe' ready for screwing togetber:|^ the surfaces 


mH, be aa regular as si 

coming dowh'^sti^i 
fatttidsonner thanr 
this advantage, tj, 
iron also. 

They would appear vj 
imitate mahogany, us sd^o tl 


iogi^thjig^ and not so 
^ a person to slip, off* ift 
iU certainly be much 
price, or less ; with 
be made of cast 



LilM|P.ff well painted, to 
tnight be cost in 


very haodsoiuc and ^^ouSjianafial,pa,tterns. There wonld 
V. lie much scope fo«g|^^us i^d fancy in devising and execu« 
luting the btuircase^nd railWgs, as almost any device, almost 
any antique figure, or gothic scroll^ might be tastefully in- 
troduced, fomimg an elegant, indeed . I venture to 

say, if expense was not the object, the and 

certainly the most durable,' staircases, be 

formed. 

Common 'staircases of iron woal^d CjM^tainly^ ho nia^e as 
cheap, or cheaper than of oak; and J think, if^a manufac- 
, torv wastobe^tablisfaed, and a regular trad^made of it, 
they might aifiird them as chea^ a? mw kind of wo6d,>nd a 
great dealMuol*e work .might. in them, as far as con- 

ccrnGfthe^cM^mental paict: ior the same cat^t, th^ 
only «lTai|;btH^^es» would, by' varying the mopl4''at theiuticif' 
e^xpe^t^'fsrnvthe most beautiful speciai!Hc^s^ii;#]t;an|iquit\V 
Therd^^Niod cabnot be broughtlnto cmaparbon'^^b it 
on the score of taste, nor can price be^dipit^ as ati ob- . 
v jection to its introduction. Besides, it paipti^ .Vas#oked 

'>bp<WS,, 
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upon as an expeuae, tfiiy \^ouId always look well if bruslied 
Avith bla^k Fead r aiirf, houses, except the houses o4' the 

•lower orders, have irfrp^tel' itp the stairs, the tread* would be 
quite as pleasant as on statr^s' iiiade bf m«h^gany; and in 
case of fire, a safe escape Hi be teady. Dread- 
ful must be the situation those person^ ;^l¥o/ waked by - 

the cry of tire, rush to thti landings* 'the lower rooms 
lire buiniug; the staircase, blaxirtg aud falling*; and no es- 
cape leiV but the dres^ful.pue of precipitating themselves 
from a wimlow, runnin'{^*ttie ri^k being d/aislied to pieces. 

Of of remaining in the house, to^ei^h io the flames ; when, 
if the stair cage had been of iron, all might have escaped 
with little or no injury. ^ 

if iron was intvoduped fop^j^i'^s, rafters, and beams, they iron beams and 
might all be oai^t hollo^^ftib^f|^5^ht all be screwed and pin- ^ 

i«t‘d together, and hiivie at the same >. 

time possosing wood. If the 

spurs, on which .w made tight and laid 

near cacli other fTgpd- cast a Muall projecting edge on 
each Mdc at thev0<^'om ofscach spur, so that, when laid 
down, to form the floor, a4l^t tile, or thin quarry, would 
ju^t fit in between two spars ; when all the interstices of the 
floor were filled up with cheap files or^iiarries made on pur- 
pose, the floor would bo fire proof, and made m at a vp^ 
little expense; as the spars might be cast light, there being 
rriore iii number, and would be nearly if not quite as cheap 
as wobd'spiiirA; and all the additional expense would be the 
I’omrmni fliit-iiles, which would not be of inneb extra value, 
nor give much trouble in the laying; on which five proof 
floor, the boards might be laid. 

Hy the introducnig of iron for timber* the daugt-r of fire Commnnk#- 
would be much less to be dreaded ; tor, if a room look fire, 

to room. 

its contents and floor could only be destroyed ; and the lire 
could not easily be communicated from romii to room. In- 
deed I do not see how it is possible for it to extend. The 
large Umbel’S, that now connect roorrs together, would Tje- 
taken aWay, which timbers being burnt through, the floor 
falls, and overwhelms in destructio’iitbe rooms and furniture 
below. , 

Floors could not fall in, if laid on iron. A» only the 
¥ojb. XXIV Oct. 1909* K boards 
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hoards on them coaid be burnt^ ^oald not fiill in» if the 

beatnsy rafteri», &c. were iron* lafact^r a flre'00$d(d j^ot inuke 
its way arid spread, if iron substiUtted for the timbers 
now used la l|miding» andirl^ if any, lives would ever be 
lo^^t, if the staivotts^ ol’^iron also* 

*-* • :# } obedient servant, 

Caroline Stnetl dpis., l409» B. COOK, 






Vlll. 


Oa ^e$pir<^iion. By>Mr. J* Acton. 

Hi/ipr. 


^’DeaH StR, 


R<*sfira(ion a 
subject of tin* 
poruiicCi 



In a Letter from the 


a^sd Avg> 1800 * 


jI^GREEA T3LY last letter, I eiw 

ternow upon respiralj^.'iNl|!a|^^ l^^more important, 

more desei vin^- than that 
on which animal life so Whether its 

utility be refeiTOcl to the inerftculrand chemical philosopher, 
as enabling him to talto mofe comprehensive views of the 
cases submitted to 'decision, or as generally increasing 
bum of human knowledge, it is still the same. The 
consequences resulting from a thorough insight into this 
most important function of vitality exceed idticalculution. 
It*! interruption gome other of the animal functions by 

disease, and their action allogelher cease jj^nc] the 

antru!:! bhull still continue to live; but in the ihstakHre under 
consideration *there cannot be a complete interruption with 
impunity, whether it take place by immersion in water, or 
in noxious air, or by a ligature tied round the tmehea. Cut 
od' by any ipcaiis the communicatiun between the lungs and 
atmobpheric uir^ and tlie animal dies; the obvious effect is 
bat rcfwsdta- instant^inepu^r Upd neitrly similar. It must be admitted 
tion may s^mer however, tbat^TU^usciUitioa by timely intcrfevence maj fre- 
^ * queitty be brought about, after anima) life has been Ibr^roine 
time afifpoirenliy extinct; but In many instances a few mi- 
nutes deprivation are sufficient to destroy the vital spark, be- 
yond the |>osbibiiity of revival. I da not flutter myMf with 
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thrdwmu^ additional light on u subject^ which 
has beet^ already ao extensively discusaed by men of the 
highest attainrueutsr'the priiieipul end 1 have* in view is Object of the 
"merely to endeavour to esi^aldiah, a| in germination, the l^*^^***®"^ p^per. 
simple phenomenon of the of Hixijgen gas by the 

blood in the lungs, in coafradtcjtion to the theory which sup^ 
poses the emission of solid carbon^ and sub6e<|aent uniou 
with the oxigen gaa of the air to o^bonie acid gas, as 
stated iu my fori]aer For this purpose I have con- 

iined my experiment®^ to the greatest siiiiplieity, conscious 
how important it must be to demonstrate this one circuin- 
stanje beyond any doubt, and thereby adbrd the means of 
unerring data for constituting a more distinct theory of re- 
spiration : for I belieir|M]^ 2 isi||v^;Xioiii in natural philosophy, as 
well as matheinatics^ Sf the data be founiied iiverronr, 
the conclusions derived from ,^hem must be false. In order Facts the* only 

therefore to establUh^ ftia^do<kr^h|e,hpou a secure foundation, s^xure f-pm- 
w ..1 - , , dationof^ny 

■It would nppeatirery' place, to endea- docrine* 

vour to retnove'i^l^slbl^djV^^v which perhaps cannot be bet- 
ter done tbui) by tho and arrangement of a cer- 

tain number of facts, plac^sd in m appropriate and lucid u 
point of view, as shall be calculatlt^ to carry conviction to 
the inquiring mind. These only o^ht to be considered us 
the pillars and support of every rational theory ; and the.de- 
cay and failure of them from after experiment and improve- 
ment should be the signal for its vauislii ng away, to be re- 
])'lucii^ by more accurate results. For my own part, in pur- 
suing tbes^ mvestigations I put in no claim for novelty, and 
my direct object is confined within very narrow bounds. I 
must confess, that my greatest .pleasurabfe feeling arises 
principally from the contemplation of the probability of fu- 
ture benefit being denved from them by their stininlating 
others, who have more energy of mind* with better oppor- 
tunities and advantages, to resume them with addition id ar- 
dour, so »?> to carry them to the j^eatcstperfection'tht*)' may 
be capable of- Could I be convinced, that any experiment 
I shall perform, or any sentence flowiivg from my pen, may 
have so desirable an effect, my highest aintbitioji^ would be 
satisfied, and l%hould console myself with the reflection, 
that 1 have not lived in vain* 


A great 
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EtSPIRATlON. 


Cnielty to Jum- 
piaU. 


Mice 

iiKreabe very 
rapidly. 


Whf n their 
food to 

be 

they hWaliiiW 
dirt and saad. 

This the sto- 
mach soon re- 
jects^ 


jind then they 
prey <3n eacli 
other. 


^0 crueJl) 


A great deal has bc?eii latc*ly said respecting cnielty to 
arjiinals. It has necessarily occurred^ .thata in the fi)llouing 
experiments, it has been rounds::.^possible to avoid putting 
them to pain. I can only every wanton infliction 

of it has been animals wliich are 

considered UB and if^gniricant have been pre- 
ferred for And I doubt, if the part 

of natural histQTJf,fjtreJ^||tig of the ecoi^iny of domestic ver- 
min were more diS|;ji]y(ed and upderstood, they would be 
yielded up without reluctance by th^ most humane and ten-* 
der hearted fot experimental purposes, where tlie intention 
is evidently for instruction aiid improvement, and not to sa- 
tisfy mere idle curiosity, ipstunce, it is well 

k no, |Vn, tinder favourable j^j|^^^8tanCibi|f'S as plenty of 
food and the absence of increase with 

the most astonishing raptdi|)^y the producing 

pine young ones at a *^ 0 gie ' The consefincnce 

is, the numbers sooner- or laj^]^^lj||^h to.isxfceed the ineans of 
subsistence. When this flrsi:$ti^pbuB,^«^d«|he food is nearly 
or quite exhausted, they endea^ir lo r^el the first attacks 
of hunger by picking up^^^irt sand in snfliricnt f|nantity 
to have the inerliauical lif|fect of distending the stoinad) and 
intestines. But the de^ll^(;;ate ebats of the htotuuch will not 
Xemg bear tlic repetition of this artificial food, tlie sharp 
angles of the particles of sand at lengih irritate and inflame 
that organ, w<*aken its powers, and compel Jt to reject it al- 
together. No other resource is then left to the apim^|, but 
to try to sustain its existence by feeding, on tho^e of its own 
species it can overcome, thus impelled hy the corrpdfog sen- 
sations of hunger to recur to this unnatural but only method 
left them to satisfy the most voracious appetites. And this 
will proceed till nearly or <iuiLe the whole community be 
extinct, if no opportunities of emigration, or supply of food, 
present itself. 1 make these reinarks from actual observa- 
tion : and I am sure it iiefed not be suggested, that often the 
individual suflerings of these little annnals must be very 
great in this wayt without noticing the length of time they 
are f' cqnelHftfy tormented when in the power of their worst 
enemy the cat ; so that it is merciful to increase the means of 
dcbtroying them. 1 believe also it will be found that the 

ruannep 
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tnannerln which they Imve been treated in these experitnciits treated in the 

must not be conipared in severity to the conimop mode of 

. . V 1 t ■ • 1 « • pKriineuts as it 

e' tcriTiiaaliiig them by poispti. It is on the first transient merely killed 
^ievv that humanity shudders Rt the infiiction of pain ; conU 
she hart* patience to listen to ildequ’atp reasons for what is 
done, conviction (d‘ utility Would dfei'S* plioice of cen- 
burt*. Far, very far be it from iheby the' word or ac- 
tion to advocate the Cause of cruelty'^^^ho^ld I l&e suspected 
of so great tlepravity,'i can only say,‘ l^feel conscious of de- 
serving no Mich accusation ; it is foreign to my nature; not 
the poles of tlie Eartli are more distant fiom each other than 
is iuhiunanity in any shape from iny genuine feelings. It 
must however be allowed, and with concern 1 mention it, 
that pliiiosophers have soiuet'^iis in recording their experi- 
ments particularii^ the painful operations on animals 
with an indiifereoce ubt very <fo^4ctcriBLic of a tender na- 
ture, and sufficient albiost'" to iiiduee a suspicion of a defi- 
ciency of the finer traits-^^j^ sensibility, particularly of that 
species so masterly pourtrajred and inculcated in the instruc- 
tive and pleasing writings Mr. Pratt, 

fn the following experiments it will be seen there is a Repetition of 

satm'iiess and want of variety bondcring upon tecliousness, 4*xperi- 

n t P 111 ment-. in order 

which the simplicity of the fact sought to be demonstrated ro establish thf 

can alone excuse. 1 was desirous not to lose any thing 
want of repetition; and if by thb means a sufficiently strict 
analogy be apparent in lliem, the end will be as well an- 
swered^ 4s in all probability it wouhl have been by extend- 
ing thjEtin in, a more complicated form, which might only 
have had the effect of rendering the deducjtions less plain 
and cafiy, • 

1 must premise, witliout farther apology, that in these as 
well as my former experiments, it has not been possible to 
avoid the introduction of small quantities of atmospheric 
air; but it will appear, thut, so far from having any tenden- 
cy to vitiate these results, they become in most instaneps a 
farther confirmation of them. 

18 Oct. 1808, Temp. 45% Press. 99'20. 

J^xp, 1. An accurately graduated jar being filled with Mouse kept iis 
quicksilver and inverted, 17*50 cub. inches of atmospheric 
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a^r dvor mer- 
cury M)'. 


I/iquul sul- 
phate of non 
impre^jnated 
■wiiU nitrous 
gas a bsUPr 
test of oxiffen 
than flii'iphur- 
ctled alkali. 


Movjse killed 
in oxigoii gas. 


Aitolher. 


Two tnic.: kiU 


ar.sfiftATtoSr. 

air were pnssecl tip (tlip air of the lahorftt<«y bet previously 
examined and ascertained by the avenige of several trials at 
a nnediuni temperiiluVe and to be composed of SCX 

parts oxigen ahd 6b parts A mouse w'os put 

through the suffered to remain 

minutes. \yiioii,v®iSiliwii th’^'ajr'^svas found to have dimi- 
nished exposure^ lime ivaler, a farther ab- 

sorption wem obsefved^dlFlOO c. in. T^ie remaining J5*25 
V. in. being exposed to liquid Bttlphnrct of potash, 
c, in. were absorbed, leaving % residue of c. in., v/Uicb 

was nitrogen. 

It is evident, the accurae}’^ of this experirnent may he call-^ 
ed in question ; for,' according to the analysis of the air of 
the, Vihdratory, the whole dioa^utipfl sliotl^d have been 3*/50 
c. in. ;but it was only ‘ 2*7 1 n diderence of 

00*7f) c. in., which I attrifeu^ to the Attempt at operating 
with the whole quantify 6f gjufi^h^eadof taking an ali(|uot 
part of it, which I have find always found to be 

more easy and true. Neither '‘4^ I think the sulphuretted 
alkalis so good and rapid XvaU oxigen gas as the liquid 
sulphate of iron impregna|ed with nitrous gus. 

30 January, IgOJ). TeAit), 44% P. 28"()4. 

lixp, 2. Into an inverted Jar hi the same manner as the 
above were passed up 13 cubic inches of oxigen gas nearly 
pure, A mouse was then conveyed through tlie rtiefcury 
into the jar, where it was suffereil to remain ah hdh^,iilftd » 
quarter, when it was quite dead, and the gas had iii that 
time diminished 1*00 cubic inch. An accident prevented 
the farther proscention of th*M experiment. 

JExp. 3. At the saine time another mouse was placed in 
a like quantity of oxig<*n nearly two hours. When taken out 
it was quite dead.' 'fhe gas had diminished as before I'OO 
cubic inch, and being then examined by lime wafer, 89‘50 
per cent disiippeared, showing, that the animal bad absorbed 
nearly the whole i^'ftVoxijfen, a’n'd given out a considerable 
quantity of carbonic a'^id gas. ‘ 

■IJjTfb. Temp. ()3% P. 30*10*:; 

4. Two naite Aete suffered to die In oiie cubic hlch 

of 
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of atmoMpljeric atr oyer mercury. Upon trj’ing the roRidue i c. inch 
with liiue water, 12 * 5)0 per cent only were absorbed, evi- 
deiiily sliowing theoxigen was not all consumed ; and con- 
sequently the animal dies yet a portifHi* of oxigeii re- 

mains ; most probably from combined effect of the car-* 
bonic acid gus produced, and the efflqv^ trtinspiring froiii 
tlie animars body, and which from this^sjUi^ies in particular 
is inorit liigiily offensive and disgustirl^r 
IHxp, 5 . The above two mice, when taken out of tlie lor ^'ftv Tv/aj'fl 

, ,, , , - . - . kept four •lave 

while 3 ct warm, were passed up another inverted jar ton - 4 jncucsi 
tainirig 4 cubic inches of atmospheric air. After remaining 
fmir days no material diminution could be perceived. A 
portion of the air was then tried with lime water, and 18 
per cent absorbed*. I did pot ‘-proceed farther with this ex- 
perimi'nt; for, b^iig cobvincetl how different must be the 
chemitMl action of bodies^ posscSibing vitality, and those un* 
clergoiiig decomposition, .1 did not see t];e utility of endea- 
vouring to trac^ any analogy b(?tween them : but to satisfy 
myself wlmt were the ueriaj products arising from the putre-* 
faction of animal bodies ciil off from contact w'ith the sur- 
roumling air, I instituted the following experiment* 

JExp, (). Into an inverted jar£lled with mercury I pa^ssed Mou^e rccent- 
ni) a mouse so recently diand as to. be^ quite wai*m. The next ? 

day a little gas had been produced, winch continued to in- mercury 
crease, and in seven days amounted to about 2-50 cubic 
iricliei?. A liquor of a pale red colour had oozed from the 
bod}^ aixiounting to about 0*15 parts of a cubic incli of a * 
most fetid and disgusting smell. 100 parts of tlic gas being 
exposed to lime water, SI parts disappeared. The remain- 
ing 19 parts being submitted to the test for oxigen, 3 parts 
were absorbed. The residual gas appeared to be uitrogem 
If any ammonia had been formed, it must have been co^ 
tallied in the liquor, and the fetor arising from that wasfo 
Very powerful, as to prjvent my distinguishing or entering 
into any nice examination respecting it; but I Rave some 
reason to believe its formation is considerably facilitated by 
the presence of atmospheric air* 

J *9 Feb. Temp. §3®, P.<30-10. 

Ktg. 7 . A mouse biang passed up an inverted jar over Mouse «xi- 

quicksilver, i"® 
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OV RESPra^TIOW. 


Another* 


Another. 


qtiickbilver, contaujinj; I *02 cubic in^h of oxigen tipai^ly 
puic, aftei .SOuiinutes it ha*! dimiititlijifd O'lOofa cql^ic inch. 


The gas llcing tlicn exposed to caiustic pAtawi only 0*J1 of a 
cubic inch weie absorbed* 


14 ^prilf TeSfp, 4(f> P. 29-()0. 


Erp, 8, pla€o4jp the eawe situation in 1 'Id 

cubic inch of 0 X 1 When neAiIy dead it was with- 

diawn, avd the air found to have deerta^td 0-40 of a lubic 


inch. The remainder being submitted to caustic potabb, 
of ii cubic iinh more were taken up, leaving a rer)idde 
of only 0*40 of a cubic iiicli. 


15 Apiil/Temp. 4y5» 29 \S 0 . 

Exp. 9* Another uas p1|io«d iu^th^satoe situation for 50 
minutes in 9"40 cubic inches o£oxigen. When the mou‘-c v .is 
in, the scale indicated 3*05. * At the expiration of llie above 
tune it was reduced to Tbi? Aeciease would doubtless 

have been moie, but for tlie cajiual introductum of some at- 
mospheric uir. 


19 April, T«Wip. 42% P. Sp-SO. 

Another Eip. 10, Another plaVrd iii fNfe snme situation in 1 cu- 

bic inch, or U)0 paits of oxigeii, 20 paitb were ab-^orhed. 
The irnuiiiiing 71 paits exposed to lime #ater lost 20 paits 
moir, lofiviug oiil} 51 p«ils, S 

20 April, Temp. 48% P. Sl^* 60 . ' 

Another. E.ip, 11. A rtiouT^c was passed up a jai in the sarofiiuan- 

ner into 3*10 cubic oxigen gas. At the expiia- 

tion of 30 minutes the .ur had decreased to 2*30, which 
l:^eing txposcd to c'lu-vlic j nU'-h, 1*C0 woie absorbed. ' 
Severjil mice Erp, 12. Several ui.ee having been siiflbcated in 4 cubic 
nitrogen. iiH'hcs ofeuitrogen gas, upon d ^ith limevvatcr it became 
tui1>id, and 4 per ci?nt wt * e absorbed. 

Mouse suffo- 13. A moijse^having been suffucated jii hidrog;pn 

gas, on examinutioi tjy liriie watii a trace also of carbonic 
acid gas could be pere^ived| * 


24 



24 Tecttp. 65% P. 29-95. 

Exp> 14. A mouse bemg placed lil the usual ii^aniier In Mou^e ia oxi- 
a jar, containing 3 cwic inch^.pf oxigeri of the purity of 
i)8, in 30 minutes it ivus j[uite dWad. The air had then de- 
creased by observation l!i00 cubic ijcb. iThe residuaru 
being treated with lime water, 3^3*67 pCr disappeared. 

This was the avera^ifr of twd {rials, an^ taken of 

the remainder, anil submitted to itti^fegnafted sulphate of 
iron, 64 per cent were alisorbed^ making the whole by calcu- 
lation stand thus. 

<• ^ ‘ 

3-00 cubic inches of oxigcn gas Sutementof 

1*00 d^^iinished in respiration the gd-*. 

2-00. ' , 

0*t)7 al^sorbed' by lime water 

ii. ■ ; ,•/ *' 

1-33 . 

1*11 absorbed by for oxigen 
•22 Residue, being nitrogen. 

At the same time another was into 3*50 parts of 

oxigen gas, and at the ex|^tion 40 minutes 0*90 parts 
were diminished. ^ • 3^ 

10 July, Temp. P. 29-70. 

Exp» 1^;^, lu tb€ same manner a mouse was passed up Mouse in oxi- 
into 1*7© cubic inij^ of oxigen gas. After it was in, the 
scale iodicated 2*80 cubic inches. When withdrawn in ten 
minutes, 1*50 cubic inch. 100 parts being then examined 
with lime water, 21 parts were taken up, and the remaining 
79 parts being exposed to the test for oxigen, 67 parts dis- 
appeared, leaving a residue of 12 parts, which appeared to 
be uitrogen. 

11 July, Temp. 60®, P. 29*80. 

Exp, 16. Another being passed up inpf»VS0 cubic inches An9th«ik 
of oxigen gas, the scale then indicated 2-40 cubic inches. 

When the mouse was quite dead,* it had diminished to 2*05 ; 
and after it was taken out to 1*25; showing an absorption 

of 
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Ids 


Axtothen^ 


Aftoih«r« 


Another. 


Aonthtr. 


Mou^© in at- 
mospheric air 


• ( 

of 0*35 *cu|4p inrhep* lOD parts lime wa- 

ter, 46 ^urtb were taken up. 

14 July, T|^. i«9\93. 

Exp. 17* AiTdtli^^r hi 1’14 

cubic inclAfttaof ]*81. In 20 

tulnuUis ft/^»A. 4 i|(^tiished lo. ei^fLbsorptioii of Orol 
of a cubic inch piec^* Tl|6 Jur being by aiecideut 

overset,4t could be pftfCi^ed^d with no farther. 

Same Tittie. 


£jip. 19. Another being placed in 1*30 cubic inch of 
ox|go]C^ gas, by the scale it then ^*13. In 20ruinutes 
it hltd diniiuKshed to 1*76 co^P parts by lime 

vthter were reduced to 3^2 whl^^^ exposed to the test 

for oxigen, left only 13 parffe 


'Same J>av* 

Exp. ip. mouse being pot into 1*15 cubic inches of 
OKigen gas in the same way, th^ scale, after it was in, iiidi-- 
cated 2*00 cubic inches. At the espiration of 20 minutes 
it was reduced to inch. 100 parte hy lime wa« 

ter were reduced to 43 pMs ; exposed to the test 

for oxigen, lost 22 .parte« lj|vi4g^,21 of nitrogen. 


Exp. 20. Another bi'ing' put intb 4^0 of 
cixigen gas, the scale indicated 1*80 ||hbi^’ In«}i0^^nd at 
the end of 20 minutes 1*50, there being an ^absorption of 
0*30 of a cubic inch. Out„of 100 parte lime water 4ook up 
51 parte: the remaining 4p parts being submitted to the 
test for oiKigen, 31 parts disappeared, leaving 18 parts of 
WtrogCn. 


%||eT)ay 


Same Day. 


£jrp. 21. Another being placed in 4 cubic inches of 
* atmosphert# 0ll*^ibe^0rale then hidtcaied 4*70. In 00^.tni- 
wut^ it'tiM Secreei|i^ to '4*35 cubic inches. ' 100 parte be» 
iitg then tried with Kme water, 13 parte were taken up ; and 
df the remginixig 87 exposed to the test for oxigea# 

* Q parte 
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0 p«rts atebr¥edf leaving a residue of &l ni- 
trogen. , ' . 

Ejep* ^2. Ano4he#^itiig^i|iltfced in 4 ciibianncheB of at- Anotiwr* 
mospberic air» tire aOuIc tjiie^ ^ cubic inches. In 

EO minutes it bud dieCH^a^d^o 4*BO ICO parts 

being. then tried wifh liriie water^ taken up; 
and of the remaining 85 pEfts, to the test fer oxii- 

gen gas, 5 parts were abaorbe^ ; leaving u residue of 80 parts 
of nitrogen. 

From the general complexion of these experiments it MweorW 

must be obvious, that, ^thoCfrii for reasons easily to fete- oxigcn abiorb. 

^ every 

rigned they are not almys to the same extent in tfifr de- case by retpu^- 

crease of air from resfi{l^ioU|| * it is still sufficiently den(idn-'*“^"* 

strated, there is an ahsor^fron of oxigeu in every case more 

or less. Certainly they must he considerably influenced by 

tlie state of the animals at the time of the experiment, some 

of them being more recently caught, and more healthy than 

others, as well as by the diftcrence in the capacity of the lungs. 

The noisome effluvia coiitinuany emitted from their bodies 
by transpiration 'must have., its as it a])pears in no but not the 

case can the whole of tlitt'isl^lfen gUS' be absorbed in respira- 
tioii. Therefore the carboMc'^lifl g&s formed, and these ef- 
fluvia together, terminate thei^ei^tence, when there some- 
times rqm^His even shore oxigen'^nn in common air. When Lessoxlgen 
aniinals'\'d^^^<mfljiled portions of atmospheric air, it is also ' 

true remains unconsomed, but in 

much less proportional quantity, it will be seen in the ex- Nitrogen left 
periments with oxigen gas nearly quite pure, a proportion 
of nitrogen has been left, in some instances more than 
a fifth of an aliquot part of the whole gas tiled, which 
doubtless must have arisen from the introduction of some 
atmospheric air, when the 9 .ninials were passed through the 
quicksilver into the jars, and I have no doubt a ]ittle*is given 
out from the lungs. ' -.'n r 

1 should have^beOn cemtent axperiments Oxigen absorb: 

as they are, and offering such in£i;?gi|i||!^.t^l^ ItrEwn from icspir»- 
tliem, as their tendency may warrant, being perfectly satis- ’ 

Sed ia m/\owu mind the ubsorpiiou of {oxji^n is fully 

' proved; 
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pt*ove(!^ I^Wcularly from having "always oliserved, 
mice ar^ put into this gas^ l^e greatest decrease is always 
in the first few minutes. IvAW that neither by analogy nor 
texperiinent have, we any nglit to assume, that the decrease 
t&lces pl^i'e frt)m the condensation dfrcdsiohed by the con- 
version the oxig^n ctud sdflidi carbon into csirbonic acid 
"gas; as supftosefU^'^y., Mr* Ellis* Indeed [ do not think f 
should again hl%S?1fc^Vtil§Hted on this subject, but by being 
forcibly" strhek witlf' th^'tnost sihjrular perversion (f dare 
not say intended) of one of the celebrated Mons. BFchat’s 
experiments quoted from his work, “ Kccherches sur la Vie 
et la Mort,” the original of which 1 had an opportunity of 
s^ehi|| for a short time only, in support of thU new theory, 
sVDtIi' which was intended uhd.doelf Absolutely go to dcnlon- 
stri^ite the absorption of tlje oxigen gui by the blood. It \va'4 
my intention to have repeftted this very ..interesting expeii- 
incnt ; but being about to inslitntc others, having some re- 
lation to it, when opportuniiy will permit, I have preferred 
delaying it till that time. Thus ^t^inds the quotation in 
Mr. Ellis’s work ou Germination, Szc, p. 1C8. “ Air, says 
** Mr. Bichat, thrown into the vascular system, quickly 
** brings on agitatidS, '0i^vuUions, and death. (P. 179 of 
** Mr. B.’s work). By rein through the windpipe 
into the lungs .with a sylinge, and conlining it there, he 
** has made it to enter blood vessels, whic^ imme* 

** diately brings on Sgi^fefon and exti^OQ la tl^^nimaL 
« And if an artery in the leg or foot the 

<* blood will spring out frothy and fulrdT Ijabbtis^of air. 
If hidrogen gas has been used, the bubbll^ thay be in- 
flamed, and when this frothy blood has flowed thirty se- 
conds, the actions of life cease, and cannot be again re- 
stored, even although fresh air be applied. (P. 303 of 
« Mr. B-’s work).” 

^ 1 regret I have not now by me, Mr. B.’s work, aii4 I have 
not heart! oT either that or bis Anatomie Geueraiei^eihg yet 
translated. I have how'ever now before me a very copious 
analysis of it, wbicK.wiU be quite sufficient .fo enable me to 
point out 1^0 application Moris. Bichat ^.intended by the^ 
above passages. But first I hope it will not be deemed iui- 
proper, if 1 depart from the subject for a moment. As'an 

enthusiastic 
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enthudiaBtic ^dmiier physiological pursuitt^I.j^a\jp expe« 
rieiiced the greatest (lellgbt in reading an account oi’ Mr. 
Bichat's labours. I was at the irrisistilSle man* Bichat, 

oer in which his ex peri arid demonstrations carry con* 
viction to the mind; -and ,f cannot but deeply tauient, in 
common with every lover olT science* that so subliiiie and ar- 
dent a genius should tc suddenly cut o0in the midst of his 
useful and instructive career. I of his works 

have yet been translated into £nglish» nor the originals 
much didused through this country. 1 hope however* if 
not already done, no long period will elapse before so de- 
sirable an object is accomplished. ^His physiological and 
anatomical writings des|prve to be most carefully, studied* 
particularly by those of the medical profession, ere . they 
can be duly appreciated* 1 am by no means competent to 
decide upon the merits of performances executed by so ex- 
traordinary H iniin.' 1 can only say, if upon a careful peru- 
sal they shall leave iipion the minds of others the same strong 
impressions, that a partial knowledge of them has left upon 
mine, they can never be obliterated ; and I have no doubt 
of their occasioning so much ardour and discussion in the 
progress of these pursuits, as wilj^^ventually be productive 
of the most benehcial ^||nsequ(4i<!ies to mankind, by fixing 
the structure of medicai scfencepUipon the immovable basis 
resulting from the combinat i^^ p!^ the most liberal and en- 
lightea(^-,theoVies.jj^th the nadst^lfeslve facts and practical 
experj4|n^\|r^.V^iv^'^khall arise out of the ashes of unstable 
and dei^^tea hy^iS^esis a permanent superstructure, invul- 
nerable tp Jjjie attacks of mere speculatists, and which, 
though solid and immovable in itself, shallT still admit of 
being improved and beautified by the labours of present and 
future artists. I trust I may be excused for thus taking the 
liberty of paying this trifling tribute of admiration and 
esteem to the memory of the ever to be lamented Bichat, 
though ni^was never known to me but thrpugli the medium, 
of his writings. From the sketch of his life, which 1 hdve ' 
feud, 1 may be iLonfident in stating,, that. mj^ veneration can- 
not be misplaced on him us a man, however .pny ability to 
understand and ^lue him as a writer may be repdily called 
jp question— that he was one of those, who will $ver have n 
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#K HEspTitmay^ 

first the illubfrious NfHl t^Kcve,' be 

disputed. ^ ^ 

Vr. Ellis as- to letiirn to the W ifb$ch ^h^ above qUota- 

Aon was made. It is the iliustratioa of fnj 

proposition, I should ifitffee a &bot;f ^tract from Mr. Ellis's 
that no oxiurn work. At page 1^8 Ke Says “We have endeavoured to 
** prove, that no'^sses either 'e^lft iA the blood, or can be 
transmitted^lhkiplll^ the vascular and cellular structure in- 
tCrposed betWeetithe aiFdtwl that fluid in the lungs: con- 
** sequently no oxigen can enter into the blood, to unite 
with its supposed carbon; nor, if such union did take 
** place, couUl the carbonic acid be afterward expelled from 
" that fluid.” 

Slichat found Now is it not wonderful, that Mr. Ellis, writing thus, 
hidrogen j»as «>|(iould make the before mentioned eiftniot from Mr. Bichat 
tlroligh^the^ *** proof of it; which, instead' of being so, goes directly to 
lung'.. contradict it? for In the amdybis of his work before me, af- 

ter stating the injection of hidrogen gas into the lungs, and 
keeping it there by a ligatuo'e on the trachea; and demon- 
strating Its passage into the blood by opening an artery, and 
presenting a lighted taper to the oir bubbles formed ou the 
surface the blood wlinb issues out; he thus eontiilutfs: 
“ Tilts fijjhrds a pro^/*t^4ie passage of ait info (he Mood 
** TiinouGH THE LUNr&9;iJtliMI»lTi0N to that of healthg 
•* itpiraixon^ &c. ^ 

/ir iniectcd injection of air'll tb^ veins «M»casiouing 

riio tli^ blood the destruction of animal life can oxigen 

ftTmee^iiw’! 8"'’ '® fhemicsilly nUorbed by in'tlle'Iangs in 

action. healthy respiration; for in the blood ’^sse is it^Vid^ntly kills 

The deadly <f- by its inechcfiiical action only. Neither does the deleterious 
tect docs not efiVct take place in the ^heart, as has been supposed ; for 
It^'heaTt? **' Bichat has shown, ami indeed [ myself have often seen, that 
the heart heats long after the signs of animal life ahe ektincU 
Air injected into the carotid artery has the same efiect as 
in the weiilf, with the addition of agitating the h'^t by conr 
t4ct as a mechanical body. And also if injected into the 
vena po;he, but luking a murlj longer tiipe before the ani- 
mal is dfected, os the capillary circulation of the liver' pre« 
f.f ‘he vents its arrival so soon at the brain. And bciice it has been 
effect concluded, that the death of the heart is the efleeVoixd not 

ilie 



cause pf Ae the bruin. But }]^||^e|tjoa of of that of the 

air into the crural artei^y never proves mortat, %ou|li it oc- 
casioiis a puralyaU of the iai|sci^ f 

Mr. Elisa could not |Surel>rJp| a moment suppose, that Nonabaorptiom 
because the alworpUon pf.oxigeu gas by the blood in 
lungs in healthy ifespiratioa. is cpnteuded for, tlu^reforc tlse blood in the 

same must take place with respect to Iddirogeti, or any other luogs no proof, 
... , ^ >#' ' 1 • I • thant does not 

mephitic gas; or else wUh neither such is the m- absorb oxigca. 

ference' naturally preser|tiug^ itself u^a comparison of the 
above two quota^pris. As au attentive observer of the chan- 
ges ensuing in bipod fay its conversion from venous to arte* 
rial, I am firmly persuaded, it is by chemical affinity alone, 
and not a mere mechanical absorption^ such as would take 
place with water and oxigeu or carbonic acid gas. . It iaonly 
by pressure that bidfi^gen gas can enter the blood, vessels^ 
for in natural inspirations o# that air no such effect cpn be 
discovered as that by the lighted taper ; and judging from 
analogy we may conclude the same of the rest of the quephi- 
tic airs. .Besides, it bacs beeiW^Ocertained, that the whole is 
again thrown out of the lungs unaltered in the next expira- 
tions; and, as we have already seen, when oxigen gas is 
breathed, it is far otherwise* 

The blood, in circulating the pulmonary vessels, 

presents itself to the air its accustomed sup- which death k 

ply of o.xigen ; and when are respired, or re.spi- d^f -ct 

ration disappoints^ it still ot' o> igcn in 

.flows gans oi^ the body, and their arteries lunj^. 

bcca|||e blood, till at length the animal be- 

comes ap^j^Nk^tedn^ is, the volume of the bipod returned 
by the veins it increased ; the venous blood not having the 
power to stimulate the organs df secretion, their functions 
remain unperformed ; the matter that should be secreted re- 
turns therefore, with the mass ; while the venous blood, cir- 
cuipting in the bronchial arterie produces ,tbe samedelete- 
,rjoi;is Oil Tue. lungs, ouithe otigief from 

,,Jhv detlcieucy of oxigen, which ja to the )^ir> c^lis what.fnod 
,istp tlie, stoniach, the cells cease to be e;(p^^ed ; and at 
length, by produppig a similar effect pp tltfL t^lh of the 
.heart, so anihebllts its contractionSr it cannot ai^rmount the 
re^taiip^ acjt jpp by the lungs. 4ud> as 
,1 ' full/ 
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cally when mice the jblack' bl<^4, (ihiTt is the 

bl'dod^ which has absorbed no penetrated th^ 

faeaTt!s tiWiie, it is d/ead as well as direct sti- 
lt esuscitatioi^ IIent;e it may be iiTOri*ed^4iM£t5 ia suspended ani- 

m^ion from drowning or otherWk^'tin^'ts fetal efieef talces 
^lace upon the ^art, it iirb#libfe^of sympathizing in the 
excitement by inflation: that is, it continues 

susceptible ofi|^|&i^ifpression or action of the Oxigenated 
blood. This k^w&dge ought to be a still more powerful 
inducement with us, to persevere in our efforts to restore our 
fellow beiugs when they havelbeen by any means accident 
Oxigengasa tally "suffocated : and perhaps one of. the most powerful 
li^^one^us-” we could make use of for this purpose would be 

ciiaiioa- the |udici<ms application of pure oxigen gas for the infla*^ 
^ion 6f the lungs, which must evidently be more effectual 
thatt'^ common air, and might Always be kept in readiness 
over water in the usual places a[>pro[)riatcd for containing 
the proper resuscitative apparatus, and highly creditable to 
the philanthropy of some‘df the inhabitants is it to say, 
that in this town there are several. 

State of the Upon Examining the lungs of the tnice which died in 6xi- 
svsu'm in^nn vascular substahce#ppcared to be engorged with 

A:i!ieA in oxi- dark red blood S'" and liver I found it to be 

much lighter coloured no doubt froiti. deficiency 

of blood, ft tet'e been expected, that, 

from the action of us on 

it would have appeared of a' florid Vpnse- 

quence of the great excitement, occa^pfj^i^ ab- 

sorption of this gas in respiration, to tnb lungs, mtercostals, 
arfd diaphvagih, the mechanical action of the lungs must 
hAve first ceased, and several rounds of circulation must af- 
terward have gone on from the continued action of the 
heart, which I have sometimes known to beat nearly an hour 
after, the ^^continiian^e of the animal functions, 
jlM tho^e in in ktfiiospherie air, nitrog^, hidro- 

kUled mother geft,' and carbonic iflfcid gasses, 1 invariably found the lungs 

f (l5bCS* ^ 3 1 % L ^ 

collapsed anS^empty, and the liver full of blood. The ^cir- 
culation' fu 4 li# 9 e cases being more suddenly iuterrbfited, 
lime enough was not allowed to fill the vessels of thelungiT. 
The effect of oxigen on aiiimuls placed ih it appe$trs 4o 

' bfe 
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be ^inUar^to when they arp exi^^iua room pherehigWjr 

of atmoapheric ait j^ei^||r»any degrees bey%^ thi tempe- 
ruLure of the bQi^ : in each case il equally 

great; if it^.^qaijnue; will be eveutnally oqca'* 

sjqned causcj^tbe rapid absprpfianr 

ofpxigen., circulation is? proportionahly 

quickened,, and larger^«?];jLrface of^^bld^ps of course pre-i 
aented to ila inllue^ice. And the ajcflu^^y^eiuica^ affinity 
between the blood and, the.o^i^u isni&a^bt in such ^pir*^ 
curnstances contfi^rabl^ increased^. l.haye sometiuies seen * 
dogs sleeping by>a iarge:&r^'iexjeited to such a degree, as at 
length to respire with g^’cat difficulty ; the action of the 
diaphragm has been very violent; and they have in conse- 
quence awoke, and been compeMcd though reluctantly to 
move. , . ">, ' w 

Ent the most deletes ions, jand noxious of all the gasses to Oy/muri.uic 
animal life is the oxigenized muriatic acid. If it be pure 
and recent, animals die the instant they are put into it# and 
the efiTects upon the thoracic viscera are most dreadful. 

In examining some mice suffocated in it, I found the 
lungs converted ijjto a dark purplish browm.pulp; the heart, mice, 
auricles, and ves3<els,< become black, dry, and corrugated; 
the titembranes and other des^troyed; and the 

bkod co^^W^into a muss^!^<^i^eit^tuary. The brain 
too ii[i[ii in n iMinJi jiin iiiii ^il^h some that 

^'mantra 


|>o small an animal 
«be v^ry a^urolely traced; nor can * 
Lphservatious be mack, without coiisi- 
culty patience l>eath by tliis means 

seems to be synchronous; that is, the action of the acid gas 
is not referrible to any particularajrgan, but kills the lungs,, 
heart, and brain, all at the same time. 

f have often inspected animals euffocated by drowning, prowned inl- 
and have always found the lungs drstendf^Jbyaquantity of akmsls. 
remmuiipg^ cellsj nnd as this < 

acid and hitrogep, jPoight it not. Jhe proffryjn'^i^asos.o^.^ils- 
pendod animati^, to drayr it out df the ]un|^,by^an ex- 
preyioiisly to the infiat^.^ , 
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exammii of ono of the two. .drimiis^il^ who wtre 

esr^tca here on the Slsit iilt. for fiji^arder, and delivered to 
biRd for ^dis3ectIon. The c^i^^^contained a chnsideruble 
quantity of ||ir ; and from room the lungs a|iped^ed to 
in the thorax, I ehosuld j^bey: must have 

been nearly distf‘;icled to tl>eir usual sise, as in a living state. 
Vndoubtedly tIief|L be some variation in the appear- 

anc?€ of, different and, whether vitality cease sod- 

derdy, or in a uidr^^adqal the effect on the' lungs 

will in a great measure bedel#rinined by it*, 

Having extended my remarks on this subject farther tliau 
I fit first intended, 1 shall defer entering upon vegetation 
a future opportunity. 


On the Camera Lucida. In a iMter from Mr. 11. B. Bate. 

Suptrlority of ** Th® camera lucida is portable in a v^ry small compass; 
tho camera it represents objects witli more brilliancy and distinct- 

lucida, camera ol^sciira ; and it represents ,them 

“ either singly or ir\ combination with peifi^t truth and 
• correctness of What disad^ntoges has 

** it then to these particuhirK, in which 


** it then to thes 

it is evidently^^'^^ld& m a ve 
cfi merii o hsc u ra ?* ’ 

See Supplement ’ to VoL 


a very gteat degree to the 


bqUon's 


jQura:ia], page 373. 
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meiit too un 
favourable lo 
it. 


SIR, 


To Mr. IV^iCJIOLSON. 


JL OtJR correspondent, Mr. Sheldrake, after passing the 
ab(g|||y||pcpriuum caiiicra lucida, has put Afae query 

in a m,aj)tfei^l calcur 
IftteSK lead toa faiivefincl^asiort upon the. subject of bis in- 
ve&tlgfitidn. '^And* as 1 have found th/? culitera lucida mot 
einly in the poit;ts to wlnclv be refers, -b^l^.lo 

-posses riiatty, advantages which he appears to have 

t ieel ituluced lo^tate them in u mort faoiiliiir miusticr 

tha« 
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has bittern Wn done ; being pemuj^'^ilt some of u has advan^ 
,hese ail^antages We not generally kno^n, and l^cewise in* ge- 

duenced by ft wish to* see Justice done to the merit of an known* 

invention, which deserves fa be better uuderatood, and 
Which is peculiarly iidnlirable for its correctness and sim* 


plioity. V 

You very justly remark^ that, in tising the carnet iucida. Method of 
it is certainly intended ** the tracing idtould be made upon 
that part of the paper, where the picture and point of the 
pencil can both be seen coincident; and not th'fct^copy 
should be taken in the inauuer described by Mr. 81iel<i^ 
drake.” But it is matter of regret, that you should not The manaj^* 
have enlarged upon the effect of varying the position of the "a^nm bcei7* 
eye ; in doccribing wbicli the ingenious iny^tOr tes not dt^^enbed mi- 
been sufficiently minute, us is strongly instanced by 
misconception manifested iu the case beiore ust 

Mr. Sheldrake evidently confines the camera lucida to the Mr. Shel- 
pm^pose of bringing the reflection of some of the objects 
upon the upper part of the paper, for the approximated the m^iruim at 
convenience of copying them upon the lower part ; instead 
t)f placing his peueil among the images themselves, and 
** rendering them permanent^” by tracing their outline at 
Once, as himself states to the rumera obscura. 

As Mr. Sheldrake seems advantage of 

tnovinff his eye' to the rieni ftjaSwfc^it is the more extra- 
ordinary, t)idt he should ht^sclr to that motion, 

wheu,,tbc trani^M^inotion of the eye is the most obvious<^ 
lyimpoylintl ^ 

In copying ft land^'apo the Inslniment j to be fixed upon Proper ni«* 
a steady table or board, on , which a sheet of |>aper iS 
stretclied, and the pvisni brOugfit over the middle of it : the 
Open face of the prism is to be placed opposite the centre of 
tlie view ; the black e}e piece, or stop, being in a horizon- 
tal positiom, is to be moved till tho Ift^d edge of the prism 
interse^s the.^e hole/ Ttett^^»Wd 
- Olose to this bpenlngi; and, upon kmdng thiough it vorti- 
Ically towards tbe paper, a perfect copy of the view will ap> 
peftT reflected upon it, and the reflected will be 

kfge in proporttou to the elevation of the prism. The ey^ 
siuiuld now be drawn farther o# the prism^ SO as to 
L e leave 
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leRve a ef the object bart^lf distinct^ finr tbi* 

more cotnplet^nmmand of the peociK ^ 

Xhe whole apparattis rer^imHiC stationary, it will be 
found, that, Jav moving? the Read so a»; to carry the eye far-''' 
ther over the prism, aiul looking inwayds, the 'vfl*!# will be 
<K»aftlniied upon the lov^er part of the paper; and by draw- 
inf^ thfe eye off towMs the edge of the prism, and looking 
the contrary wayi 'iwiirifew will be continued upwdrd»: thus 
Fi**ldof view, jthe n^flection of every object compii^ed within an an^le of 
46 ® in height and depth will in succession be distinctly seen ; 
and by a diagonal inclination of the eye towards the right and 
left a lioiizontal compass of the landscape equal to an an- 
gle of 80 ^ may also be obtained, apd few will be dibfeatiblied 
with this field of view. ^ 

Method of oh TKff pencil tua\ now be employerl in foUowing the out- 

tjimnji a cleat imottcs, and, if their biighlncs'. should any where 

siphtofthe . , , ^ / 

iinajreand^ cr- iinpede distinct vision ol tin* foimei at tlie point ol coinct- 

nl at the wrae dence, a slight motion of the eye toviards the edge of the 
prism will obldin U, and vice veisa when the image is not 
sufficiently distinct. It ina) not be amiss to recommend 
generally the near edge oi the piisni'fO be kept in a line with 
the pencil and the image ; forvviiu*h purposa it will Obvi- 
oud} be ueces'>ary to mcne tlie head m a direction opposite 
to the motion oi the penSU^tlf&t tiic eye may follow it^ and 
keep It 111 con* art with the**lo*cr edge orthe picture, or 
rather, tlie ed^e of that part of the rellectioii whi^ b at the 
instant visible. 

Dirertious for When the instrument is used ill v err 

or very^all ^^*'^ object It may occasionally be fouud^ jUftit, m following 
object. the'imuge towards the upper pint of the papes, the eye will 

be confused with the oimlial icflection, which is coloured 
and inveited ; it will then be necessary to enlarge the field of 
view, by turuing the pi ism upon its pm, slightly inclining 
its face upwaids, $tid.dep>essing the near edge of the stoj^; 
which dope^ithout incAivenieiice, for, Cj^ile the 

pill- to a motion. in that direction*, tlie 

"to envare dw cooCiiiPwientof this notion to the vertical directum, « 

, small climp top of the outer stem will be footid useful ; tiiis lAjfaf' 
Ac tightened as soon the elevuiion for the prism is determined oa, and 
Will answer to prevent the inner ftein from eUdiiu; down or turning reuii^ 
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images wifi n^t be in the least shifted S)faecs on 

the paper, which is a great advantage belongjing |o this in- 
strument* ,4. ^ 

A much more importarit j^Svautagc peruHar to the ca- Peculhr ad- 
mera lucida is the es&eutial 'benefit a you nti;\rtisT may de- 
rive from o limited use of it. For instance, to have the to ilie btuUent, 
line of one or two objects, situate Qe^i|r the middle of the 
view, as reflected by the prism : aud^after^wards to look di- 
rectly at the view itself, using the upper edge of, the prism 
as a guide for the point of observation, lli'^ eye and judg- 
ment may tbcp b^f'Oxerciscd in deiet mining, by this outline, 
the relative magnjl^udes and distances of the remaining ob- 
jects; occasionally referring to the reflection oF them in the 
prism for their true situations in comparisen aith those his 
judgment has assigned them : and these corrections,^ atten- 
tively obsei ved , seem c«ipable of aflordiiig the valuable 
aid in cultivating a delicacy ol disci auiudtion. 1 he tinibh- t*' the 
ed artist will also find a great economy of time, upon ex-***^**"^* 
tensive and complicated subjects m particular, by using the 
instrument in determining the situations ol so man} points 
ati li£ may deem impcrtant; and which the caineiu lucida is 
allowed to give “ with perfect truth and correctness of per- 
spective.” 

* Though hitheito omiUe^^df i# proper to notice the fre- A'lcw obstruct* 

quent impediments to an mtent of view, arising from the 

. . 1*11 11 of the hat Ac, 

pro;ectioir of near objects ; parts of the head-dress in par- 

ticularv iwe sonietimE^ unsuspected obstructions, and the 

brim bit tjle m^t formidable of all. 

Dr- WollaA^ ^s briefly adverted to the method of en- An object iray 
larging a drawing, or delineating minute objects as inugni- 
fied ; by bringing the eye pim.e to si vertical position and camer^ucida. 
looking directly at the object thiough the e^ e-hole and the 
lens, which must be turned up likewise to the same position; 
the paper and pencil then appear reflected in front of the 
ol|{ject^ ^ore or less distinctly, ac;cor4ing to tho ^anlity of 
prism exposed to the pupil : and a dej|}neatiah'/]^ tinr object 
may be obtained large in proportion to the magnifying 
'pbwer of the glass and the suiface of tHe pNper occupied. 

To this I beg add, that a compound inimsdb^e may be a cAmpouad 
used in the samt manner^ but more convepiently with the microscope 
^ ' honzoutal 
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BEST CONSTRUCTION OT A VORTRIC^ APPARATUS, 

f 

borisont of die eye hole, by brjogjai^ tbe micro* 

soopjs t,o j||he Sl^G position, and the fucO of* the pv}sm close 
to its first^eye glass. A telescopitr may likewise be employ r 
ed;« btt\in(^ previously rpm^iiied tbe hsnd or cover, the face 
pf the prisin'^ must be brought mtoeonCact witlit^the eye 
fj^aca* to wiuobJt serves at a diagonal eye piece: a distant: 
object is then approxiiiiated:r appears reflected upon the pa- 
per as before# ORdiMiy be delineated in a manner at once 
pleasing, novel, and eorrcct. 

These combined advantages, and above all, the truth .of 
the reflected image under every circuflsataneet give tbe ca- 
me: a lucida a decided superiority over all other known con- 
trivanresi for the same purpose. And if the hints I have of* 
fered should enable iMr. Sheldrake, or any of your readers^ 
to d^rira farther gratiflcTtlion in the use of the instrument 
than they have hitherto received, or call to notice any uht 
expected purpose, to which it may be applied, I shall be 
happy in having contributed, however poorly, to that grai> 
tificatiom 

I am, Sir, 

Poultry, Seph ISOg. Your' very pbedient servant, 

11 . B. bate; 
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Jb. Aecoftfii Iff Experiments^ pe^i^eS jtl^ew iq 
asaeriain the most advantageous ^ 

‘ Toltaic JppdratuSf/or the Purposes Research^ 
pyjouv Qeorge Children, F. R. S*. 


B«t <»n5true- j|E j^te interesting discoveries bv Mr. Davy having 
battery dcsira* the high importance of the voltaic battery, as an in* 

“We. strumi&nt of chemical analysis, it became a desirabtelibj^i 

lb as^ert^b t^t^tdib^' of cbnstrWt^^^ it, by wmeli the 
jfireat^bi ieflbc^ri5iay‘4l 
power and exj^ens^. 

JJditcry afler For this I made R battery^ im 


f Phtlos*^ raasatt fl>r' 1800, p. S2, 


with 
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with plates of copper and zinc, connected to0^T leaden the new ms- 

straps, soldered oi» the top of each pair of jwh’xch are 

twenty in number, and eijoh plate four feet higti, by two ^ 

, feet wide : the sum of all theisiirfaces being 9^2 IbO square sunace 9‘>ifi0 
indies, esidusiee of the single plate at each of the bat* square mchsi. 
tery. The trough is made of wood, with wooden partitions 
well covered with oeineot, to render them perfectly tight, so 
that no water can flow from one ceil tO(ia6other« The bat* 
tery was charged with a mixture of three parts fuming nti^ . 
trous, and one part sulphuric acid, diluted with thirty parts 
of water, and the^^oantity used was 130 gallons. 

In the presence, and with the kind at^sistauce of Messrs. 

Davy, Allen, and Pepys, the fallowing experiments were 
made. 

Experiment 1. Eighteen inches of platina wire,'^f ’^of Its effects, 
an inch diameter, were completely fused in about twenty 
seconds. 


Exp. 2. Three feet of the same wire were heated to a 
bright red, visible by strong day-light. 

Exp. 3. Four feet of the same wire were rendered very 
hot; but not perj^eptibly^ red by day-light« In the dark, i| 
would probably have appeared red throughout. 

Exp. 4. Charcoal burnt with intense brilliancy. 

Mxp. 5. On iron wire, oC»sd»6atil/)h^h of an inch dtame* 
ter, the effect was strikingly fieeble. It barely fused ten 
inches, and had npt power to ignitg three feet. 

Exffi\^^ ^ l^perfao^ cpnductors were next submitted to 
the and barytes, mixed with the red 

oxide of mercui^^ffttid made into a paste with pipe-clny and 
water, uas placed in the cirepit; but neither on this, doi^oa 
any other sinitlar substance^ Was the slightest effect pro* 
duped. 

Exp. Thg gpld Ipaves of the electrometer were not 
affected,, . , 

t* Whentlm curicle was dry^po,shoc)c given by 
this, battery, uiid even though the.j||tin was. wet, it •wae 
scarcely perceptible. . 

; before any pbservfjitiyns oo thg ^£|reimi^ 

' drawn from the^Ne experiments, I shall mention sotne pthers, 
performed, for the sake of com{MiirM& with the foregoing, 

with 
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vith $ki very different in size and nimiber of plates 

frcMOD the nne jjuft described, 

Codronne de second battery was preciilfly the eouront/e des ta^ses 

tapes; plates of Si||* Volta, consisting of ^ two hundred pairs of plates^ . 
squar^T; about fevo inches square^ planed hi half pihtt pots of 

surface 5200 CfUttoion queefi.'s ware, and made active by some of the li« 
square inches. ^j^giting the large battery, to which was added 

a fresh portion of Mphuric acid, equal to about a quarter 
of a pint to a gallon# 

Jtseflfccts, shortly as possible the effects produced by this 

battery t < 

* Experiment 1. It decomposed potash and barytes readily. 

9. It produced the metallization of ammonia with 
great facility. 

E^tp* 3. It ignited charcoal vividly. 

Exp. 4. It caused considerable divergence of the gold 
leaves of the electrometer. 

£rp, Q* It gave a vivid si>ark, after being in action three 
hours. At the expiration of tweiitv-four honrsi it retained 
sufiicient power to metallize ammonia, and continued, with 
gradually decreqsitig euer^x^ to produce the same effect, till 
the end of forty ^ours, when it seemed iiearly exhausted. 
lotensUyofthc the results cf the foregointr experiments, which, 

el<i<iriciiy 111- though simple and not numewilis, I trust, are satisfacteWy ; 

theory of the mode of action of the voU 
quantiu with taic battery confirmed; he says (in his Paper dn some ehe* 
the ^eiics^ iilical agencies of electricity, beet, c>^ tfter havinf^shown the 
effect of induction to increase the 

plates) ** the intensity^ increases with tile number, and the 
quantity with the extent of the series*’* , 

Thi< proved by That this is »o, the effects produced on tlie platina and iron 
the preceUing in the first and fifth experiments with the large bat^ 

•n perfect con* tery, and the suhsequeut experiments on maperfect* condne* 
ductors,* tors with the small apparatus, sufficiently prove. Tt*be pla* 
tioa wirq^beiiig a perfect conductor, and not liatle to be 
Oxidatifc|» pra^uts i|o obstacle to the free passage of the 
electricities through 4f %vhich, from the immense quantities 
j^vea out froia ^ surface, evolviy on their mutual 

» JoumaI| vqU XIX, ji. 55. 

nihilatioOi 
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nihilatiort, heiftt Befflcknt to raise the tern peunlkM offche pla- 
tina to the point pf fusion. ' ># J 

r With the iron wire* of of an inch diametef*. the ef- and impeifeot 
feet is veiy ditferent* which is explained by the low sta:6e of cwidacion* 
the intensity ►3eif/-th« electricity) sufficiently |froved by k» 
not causing any divergence of the gold )eav<^ of the eleo% 
trotneter) ; which being opposed in its passage by the Ihm 
coat of oxide* foroied on the irdb wir^ el the inoiiient the 
circuit is completed* a very small portion only of it is trans* 
xnitted through the- wire. To the same want of intensity is 
to be attributed the total inability of the large battery to 
decompose the barytps* . and its general weak action on bo<^ 
dies which are not perfect conductors. The small battery* 
on the contrary, exerts great power on imperfect coudnetors* 
decomposing them reaclily, ulthoogli its whole surface is 
rnore than thirty times dess thsm that of the great battery; 
but in point of number of plates, it consists of nearly ten 
times as many us the large one. 

The long continued action of the small battery proves imporfance of 
the utility of having the cells of sufficient capacity to hold ^lajjngthccellf 
u large quantity pf liquor, by which much trouble of eiAp- pacious, ^ 
tying and filling the troughs is avoided, and the action kept 
up* without intermission, for a long space of time, a cir- 
cumstance, in.inany experitqte^itSy of material consequence* 
l^eside tliisi advantage* with pery large cimibinatiom^ a cer- and some 
tain distance between each pair of plates is absolutelif. neces^ air^T** 
surtfy to fu^ent spouliineous discharges, which will other- plates, 
wise vivid flashes of electnc light* 

as I ha^e expcirlenced, with a buttery of ] 2fi0 fouiviuch 
plates, on ilie new construction* 

And here 1 beg leave to mention an experiment* which, Argumwit f« 
though not directly in point, cannot be considered as foreign thed‘»ssimilari- 
to the subject of this paper. It haa been urged, as 
prqpf ’of the jaouidentity of the commons electricity* and 
giv^.ouf hy the Vokaic appamtue*? that in. t^. latter 
there. U no ^riking distance^... That .. nbjeclien* however*, 
ipust cease. 1 took a small receiver, open, kt one end; 
through ^ perfoifiition^. in, the opposite »«{es«of which were 
placed two wirdi, with platina poiuts, well polished: one 
by ip the glassy the other was movable* by 
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through a collar tiiwd' the ^ 

diatance between the points was ascertaiWefi by a small xAi^ 
cmmaterNattachef}, This recei^ was inverted over well 
% potash over itiercnry, and suffered to stand a couple ' 

of^duys, to deprive the air it contniMd^ aa>^ol^tighly as 
possible, of n|t»isture. The 1250 plates being excited pre^* 
eisely to the same degree ns the great battetjs mentioned in 
thebegiiining of tins iromnitmicatiDn ; and the little receivelr" • 
Striking dis- phi^ed in the circuit*, I asfertained its striking di-sttpiee 'to 
tance*0i2 of an be of inch. That 1 might be f^ertain^ thaft the air in 

p^wiihi^.50 tbe apparatus Itad not becor^e a conduCtoi^H&y increase^ of 
temperature, 1 repeated the experimcnit severb! times vrith 
fresh cool airland always with the same result; but'l^jfhaps^ 
it will be objected, that tlie striking distance was so small, 

" as not to afford a satis^ctory refnttSon of the argument al« 
luded to, when it is considered to bow very great a distance, 
comparatively, the spark of the common electrical machine 
This riifltance can pass through air. The answer to this is obvious : in- 
crease the ritinibcr Of the plates, and the striking distance 
will increase ; for we see through out, the intensity propor- 
tioned to the number, and it probably may be carried tp 
such extent, as even to pass through u thicker plate of atr. 
Another proof than the common 'spark. The great similarity of tlie ap^ 
iden- electric light this battery in v^cuo, and 

that of the common rnachineV might also be urged ps an a^r 
ditional proof of the identity of their nature. 

Kitmerouf I1»e effect of this large combination on im{tfBleet con- 

ductors was, as may be supposed, Mt #f the 

fused but iiUle . i • i , t* <i o . 

pkUna. same platina wire, or which the four-teet plates fused 

eighteen inches, this battery melted but half an inch, though, 

had the effect been in the ratio of their surfaces, it should 

, , have fused nearly, fourteen inches. 

The ahsolute effect of a VnKaic apparatus, thereforci 

appftfams in seems to be in the compound ratio of the number, and stae 

tb© plates intensity of the* electricity bein^wua 

aiunberAMxe. former,' the quantity given out as the lattpr; cpuseqU^uttf • . 

roj^d must be bad, construction, to the purposes 

wlUu4 ie:diesigiMfd« For experimenU.nB pefioat eoDduet|iVB|. .j 

very large plates are to be preferred, a iTmall number of 

which will probably be sufficient ; but wfaeiw the retistance 

. ‘ of 
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of imperfect eoodl&^tors U to be overcome, tl^omb^natioE 

must be great, but the size oF the plates may be small ; but 

if quantity ond intensity Be both required, then^a large 

number of large plates will be necessary. For general pur- 4 inchii« 9 !qiMie 

poses, foarrUUfihes sqiiutp will be Found to be tb6 most con- * 

venient sisse. 

OF the two methods usually employed, that of having the piates joined 
copper and zinc plates joined together only in one point, together in one 
and -movable, is much better than the old plan of soldering 
them together, through the whole surface, and cementing 
them into the troughs ; as, by the new construction, the ap- 
paratus can be more easily cMcaned and repaired, and a dou- 
We quantity of surface is obtained. For the partitions in Trouehs of 
the troughs, glass seems the substance best adapted to se- Wrd^wood^ 
cure a perfect insulation ; but the best of all, will be troughs 
piixde entirely of Wedgwood’s ware, an idea, 1 believe, first 
suggested by Dr. Babington. 


XL 

Report of c Memoir of Mr, Hassen friths, respecting the 
AherationSi that the Light if the Sun undergoes in tra- 
versing the Atmosphere. J 3 y ilfr. Hau Y ♦. 


The of physical and mathematical sciences having 
directed >Mr. and me to examine a paper of Mr. 

Hassenfratz on the changes that the solar light undergoes 
in passing through tfee atmosphere, we shall proceed to give 
an account of it. • 


The light of the sun being composed of an infinite iium- Tliesun wouU 
ber of rays of different tints, the union of w^hich forms always appear 
white, we should always see it white, if it came to us in the not 

state in which it is emitted^from that body. But in^assing affected in 
through the atmosphere it frequently undOrgoes alterations, 
that change its appearance, so that thipi^ are circumstances sphere, 
ip which it appciVs with its. naturaf whiteness, and 


F J«ua^dePbx^que,^vg},'l^Vh p.SSi. . - 

ethers 



ilthersfii whiqi^ it appears yellow^ orange colottred, or rcdw 
According to Mr.Tla&scnfratz these different etfects depend 
ili,geneLl on th^ state of the aKneriphere, the difference of 
, ihi^ latitude, and the elevation above the sea. As to the ul- 

tWate cause of these phenomeDa^ it AHras natumhto ascribe 
them, as Mr* llassenfratz does, to the suppression of a part 
of the rays of the solar light in its passage through the at<* 
mosphere, Newton has aheady aunouiiced this property of 
transparent mediums, to stop certain of the rays that enter 
them, letting the rest pass on ; and this celebrated philoso- 
y plier even remarks, that they are frequently absorbed one 
after another at different distances from the surface at which 
the light entered ; and he quotes for example the various 
tints, exhibited in succession by a coloured fluid in a conical 
glassji which i^ placed between the eye and the light, and 
raised so as to have the thickness ‘traversed by the visual lay 
continually increasing. 

ObKct of the Now Mr. Hasseiifratz proposes to determine the numlier 
]Boine\he^Rm*d ^he suppression of which occasions the 

and quantity of various tints, that alter the piunitive whiteness of the solar 
Mys iiiteicept- »j'|je means lie has employed aie founded on a rule 

given by Newton, to determine the colour produced by a 
given mixture of irays oF different kinds taken ftotn those 
that compose the sotar specUUin. It follows from this, that, 
if we ca.T know the sort-* of rays that the atmosphere takes 
away from the solar light, we shall know by necessary con- 
sequence the colour produced by the mixture q|l'(he species 
remaining, and wo may* judge whether this colguf be the 
same as tlmt, under which the di-k of the sun presents it- 
Selft Here we must observe, tliat the mixture producing a 
given colour may be nioij; or les*s compounded, because a 
colour does not change, at least with legard to its species, 
by the addition of pails of the spectium situate on each 
side ut equal distances fiom the point considered a$ttiie C:en- 
treof thiscqlouf^. For instance, if wcadd to the green its 
two contiguous cploms, blue and yellow, we still have 
and the mixture will Remain green, if we farther add indigo 
»jpd orange, oue«of which is contiguous to tjhe \^\ne and Jthu 
other to the yellow. Nothing but direct ^xperimept there* 
pktt eau indiciate |b«i speciea of ruys absoebedin their pas* 



iWtJfiAitowa dt Tik souR light. 
when the di#k of the 8Ui> appears yellow, orafci^, or 

Mr. 'Hassenfratz conclmWl, that the observatid([i of the This to be don* 
solar spectrum protliu ed by the refraction of the the spX^^** 

would lead-him to his objec.t, because, the Hpectruiii befog trum. 
necesbarily incomplete from the absence of the rays inter- 
cepted in their passage, the determination of the defii ieiicies 
in the spectrum would indicate these; and it might after- 
ward be ascertained whether the colour resulting from a 
mixture of the rays remain ing^Tould be the same as that of 
the solar disk. * ‘ 

Mr. Hassenfratz cites several results of the experiments he oi>servatun» 
made under the various circumstances of which we are nude, 
speaking.* Thus on the 13th of January, 1'807, having 
served the spectrum at ten o'clock in the morning, be found 
the violet wanting, with part of the indigo. Now accord- 
ing to New'ton’s rule, if the violet be suppressed, with a cer- 
tain portion of the indigo, the remaining colours are those, 
which, by their mixture, produce yellow! and the disk of 
the sun appeared of the latter colour. As a necessary con- 
sequence, the yellow of the spectrum was deeper than ordi- 
nary. The same day at noon, the sun was white, and the 
spectrum then had its wliole extent. But at four in the 
evening the violet bad disappeared anew, with a greater 
quantity of indigo, so lliat the sun appeared of a deeper 
yellow than at ten in the morning. Lastly, at a quarter 
after four the spectrum was shortened on the same side, and 
in consequence the solar disk inclined to orange. 

Mr. Hassenfratz presented to the class several coloured Drawing'i of 
drawings of the solar spectrum, such as he observed them in spccUum 
circumstances where it Had lost more or less of its length. 

The drawings were made at the moment of the experiment 
by Mr. Gerard, at the Polytechnic School. 

t^he author adds, that he has sometimes remarked the Subtraction of 
effects of the subtraction wf several rays in rainbows seen at rays^from the 
different hours of the day, which* have exhibited varietieiB 
in the number or extent of the coloured arcs. * 

The experiments interesting in thlmselves^^ bfi^iis^ 
they Serve to eistfilain in a natural and satisfactory manner 
^pme phenomenRs on Wbioh wa had not any thing precise* 

‘fhev 



mtunnis ftitn. 

They ^«snrvfr the attention of the netting philowpher elM 
fioin tl^s influeiice these phenomena hare in experiments 
Nietiag to the decomperttUiik ojfltght. 

SCIENTIFIC NEWS. 

Cultiradosof Ma. vtM MonStf of the Instituteai of France and Hoi- 

irBitir«8i. land, U pnbliahing a ** Theoretical and Practical Systein of 
Fructiealtari^ or Instructions for the Work of the Nursery 
and FmitgardeKi^ io the Order of the Months*** The e\ten- 
iivi oai(^espondence of the author having brought hioi ac*- 
qiiainted with sAl the improvements lately made in this 
hraiich of sciencs^ by ft great number of persons distin- 
guished for their education and lalenls» who have withdrawn 
from the fatigues of war or the tods of politics, or who, 
grievift{( ftt pilbltc and private calamities, or chagrined at 
the ingratitude (md injustice of mankind, have retired to 
forget their sorrows in the quiet enjoyment of their gardens. 
Be baa conceived he should be rendering a service to mam ^ 
hy making them more generally known* The Work, which 
^opi^aocediD Januaiy last| aud ariU tiniah with OeceiujDer, 
is on the principle of a gaidener*& calendar, and w^tl iuc^de 
every thing relating to tne culture of fruit. It will give nt 
detail the whole monagement of fVuit trees in the niii4ery 
and in the garden, not from bookd however, but from the 
ftullior*s own experience, and the cdmntunicatrons of hit 
friends* 

Uiddhstx 

MwSksl isf* Ilr. SAtTt1ii,rv*s Course of Clinical Instruction at the 

tatsSi Middlesex Hospital will begin the first week in Noven^J>er: 

the attendance on th^ patients will be continued daily, and 
!Lectures wHt he given etteo ft Wdek, tar dftener, when it may 
I IMt nikressaty, ftt eleven (fdock# *Mr* CAftTWaiGlrt*, Aah 

iistftnt Surgeon to the Ho:»pitalj will undertake such ftCca** 
ftimftil' demoastrationft of morbid antMmsy, os may be^ re- 
quiridf for the iHustmtioii of the respecti'^e cases* The ob-' 
tlmCfturi^wwitt'ftl^ he extended twttrdil remarkable 
^ i * peattlivYilivH 
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)»ecuViarities in the diseases of children, as may occilr in the 
Foiuicirmi^ Hospital. 

Dr. Young will begin his Elementary Lectures 'on Che- 
mistry, Physiology, the Practice of Physic, and the Ma- 
teria Medlca, about the middle of December: he will 
deliver them on Mondays, Wednesdays, and Fridays, at 7 
o'clock ill the evening, throughout the season. 

St. George* s Hospital^ and George Street^ Hanover SqnarCm 

On Saturday, October the 7th, a Course of Lectures on 
Physic and Chemistry will recommence in George street, 
at the usual morning hours, viz. the Therapeutics at eight; 
the Practice of Physic at half after eight ; and the Che- 
mistry at a quarter after nine. By George Pearson, 
M.D. F.iLS, Senior Physician to St. George’s Hospital, 
of the College of Physicians, ijc. 

Clinical Lectures are given as usual on the patients in 
St. George's Hospital, every Saturday morning, at nine 
o'clock. 

Dr. Squire will begin u Course of Lectures on the The- 
ory and Practice of Midwifery, and the Diseases of Women 
and Chililren, on the 3d of October, at his house, Ely 
Place, Holborn. 

The notice received from Dublin, and given in our Jour- 
nal, No. 103, p. 23i), tliat Professor Davy intended to give 
a Course of Lectures on Galvanism in that city, was erro- 
neous; it being incompatible with the situation and duties 
of that genlltMiiaii to lecture in any other place than in the 
Itovnl institution, where the usual Courses must be in pro- 
gress at the very time mentioned* in the said notice. 

To CORRESPONDENTS. 

Mr. Rootsey’s paper is obliged to be set aside, from my 
printers being unable to procure from the letter-founders 
the requisite type:*. 

Mr. Singer’s communication w'lll appear next month. 

J. S« of Hattoif-gurden, is deferred on account of the en- 
graving. In the mean tigiie 1 should be glad, if he would 
laveur me with his address. 


Chemical and 

Medical 

tures. 


Medical and 
Chemical X.co> 
tures. 


Obstetrical 

Lectares. 
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ARTICLE I. 

♦ 

Account of some luminous Meteors feen during a Thunder 
Storm. In a letter from James Stayelet, Esq. 


To Mr. NICHOLSON, 


SIR, 


K^ETIRING rather late to bed last night, and throwing Appearances 
up the window to admire the beauty oF the lightning, I was of the •^kr m a 
struck with the appearance of the iky, the grandeur and 
singularity of which f never remember to have seen equalled. 

The time was about half past oqe o^clock. Considering that 
facts of this kind are at all times acceptable to the meteoro- 
logist, and that this may perhaps serve to elucidate some of 
the mysteries of that science yet unfathomed, if you have no 
better account of the obenomenon, may 1 offer this for a 
place in your valuable Journal } * 

The whole surface of the heavens seemed covered wHh one describU. 
unbroken mass of black pitchy cloud, -in which the very 
wid flashes of Jightning, that almost instantaneously suc- 
ceeded each other, showed no break; and from which, 
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LCMINOIIt METEORS BESCRIBEB.' 


White clond-! 
apparently nill 
of speeka of 
libht. ■ 


A 1nminoii3 
wirtcor r'f 


Anf»!U*r me- 
jf* *r Ihs 
!tanie land. 


but fir«m inferior regione, they did not seem to issue. 
Over, or rather {to speak more properly) below this oppareuti 
surface, ttTere spread light and flocky clouds, broken into 
large fleeces, white and apparently luminous tlironghout. 
I looked round that I might find whence proceeded the 
light that iilumiuated them; for they seemed as summer 
clouds iu a bright sun, and as the clouds have appeared to 
day. I could perceive no light. Every oilier part of the 
hemisphere was totally dark. 

Looking fixedly at them, I fancied, that they seemed full 
of litlle dazzling and dancing specks of light, that some* 
times shone as stars peeping through a misty cloud. Some 
of these increased gradually, and as gradually died awayv 
One in parti<!ular became more and more distinctly visible, 
and increafc^e^l in size, till it veac'hed thebrilliuncy and mag- 
iiiiiulc of Venus, as she shines in a clear evening! and yet, 
there t'Ctmed no hodi/ of the light. At first I thought it 
be some star; and it with difficulty, that I re- 
ijouiiced the iiic a. But such it could not have been : for, 
when these clouds had pns'sfd nwa\’, and i-vhen the intensity 
of the black masses above became diminished, when they 
?eemed only concealed hv a dark and thick haze, none of 
them became \isihle. To be certain that the motion, that, 
T fancied, 1 observed it lo have, did not proceed from the 
motion of the cloud, and w'as not deceitfully produced lo 
rue, from the swimmiiig and indistinctness of vision neces- 
sarily occasioned iu my eyes ?)y the quick and vivid flashes 
of lightning, that encircled the whole horizon, I brought 
tlie meteor to a bearing with tiie window frame, and by that 
iiu>aiis di-iir.clly ascertained its movement, and, that it waa. 
with considerable rapidity# I observed it coast, if I may 
use the expression, round the edge of that mass in which it 
appeared, and, having again become stationary, diminish 
from its full splendor till it disappeared. Its duration must 
have been of minutes. 

After a short interval I had an opportunity of observing 
another of these meteors iu a similar cloud, though that at 
a considerable distance ; and of which, though it behava!! 
much the former had doue, 1 was not wble so disiihc|(y 
to mark the motiou4 



luminous meteors UESCRIBED. 

During this time, these, and during the space of half an 
hour at least, similar clouds, were full of these lit^tle lumi- 
nous innumerable points, wliich, playing incessantly, gave 
them on appearance silriilar to that, which is exhibited in a 
clear sky by the galaxy. 

1 have already said, that, when these had passed aw'ay, 
and the pitchy clouds also, which moved in the same direc- 
tion, though not so rapidly, I could discern no stars what- 
ever, and I took no small pains to spy out any, as they 
might have furnished me with a solution of the phenomenon. 
There was no Hash of lightning broke from these clouds, but 
ih^y emitted much light of a pale phosphoric colour, and 
eiich seemed the kind of light, that formed the body of the 
meteors. These clouds were at a very considerable distance 
beneath the higher stratum, and at no great elevation in the 
atmo'^phere, and though, after the interval of an hour, some 
of the most vivid flashes proceeded from this point in the 
heavciis, yet do 1 conceive no connection between them and 
the clouds ; as the latter had clean passed away, in an 
eastcfrly direction, or with a few points north. Another 
thing I inubt mention, that as they tended to a greater dis- 
tance, their brilliancy gradually diminished. 

Along w'ith this account 1 have enclosed a sketch of the 
phenomena, wlierein, though guilty of an anachronism, 
having iu the same nioraeiU of time shown the two meteors, 
1 may be pardoned, as I have tolerably preserved the rela- 
tiveliieariugs of distances, and, as nearly as in such a sketch 
1 could, the respective forms of the masses of cloud. The 
course of the first I have marked by making it luminous 
throughout ; and note, that its first appearance was to the 
eastward, which in this sketch being the left hand, the po- 
sition will be beat seen when the sketch is held in the posi- 
tion of observation, above the head. It is on a very propoB* 
tionally small scale, as at least 35 degrees are included within 
it, and the spots noted for the meteors proportiditaliy as 
large, as was the halo that seemed to siUrronfid them. l ain 
afraid to have dilated too much ; yet, not seetngivhere 1 can 
curtiil the descrij^tion, leave for yuu. Sir, to lop off any 
superfluous matter. 

M R 
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> Ko rain at tlie There was no rain at tlie time of observation, 
tiuio. 

, 1 amy Sir, 

i/crf/on Garden 9 Your bumble servant, 

I 8 O 9 . J. S. 

P. 5. As these meteors increased in size, they seemed te 
descend, ami had much of that semblance, which the phan- 
tasmagoria I spectres have, as they seem to approach the 
spectatoCk 


On Aerial Navigaiiotu Sir George Cat let, Bart^ 

SIR, Brompton, Sept. 6, 180p. 

A man raising X Observed iu your Journal for last month, that a w^atch- 
nle arr^by me* Vienna, of the name of Degen, has succeeded in 

ch^nical raising himself in the air by mechanical means. 1 waited 
to receive your present number, in expectation of seeing 
some farther account of this eEperimeut, before I rora- 
mciiced tranhcri])ing tlie following essay upon aerial naviga- 
tion, fiom a number of uicinoranda which 1 have made at 
various timer* nprni this suljjcct. I am induced to request 
your publication of this essay, because 1 conceive, that, ia 
stating the fundamental principles of this art, together with 
a considerable number of facts and practical observations# 
that have arisen io the course of much attention to this 
.subject, I may be expediting the attainment of an object, 
.that will ill time be found of great importance to mankind; 
BO much so, that a new aera iu society will commence, from 
the moment that aerial navigation is familiarly realized. 

The priiKipIfs It appears to me, and lam *morp confirmed by the suc- 
^ jiigenious Mr. Degen, that nothing more is ne- 
cessary, in order to bring the following principles intocom- 
tiioti practical use, tlian the endeavours of skilful artificers# 
who may vary the means of execution, Vili those most con- 
venient are attained. 


Since 
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Since the days of Bishop Wilkins the scheme o£ flyinj^ ArtjficiaJ wings 
by artific al wings has been much ridiculed; and indeed the 
idea of attaching wings to the arms of a man is ridiculous answer, 
enough, as the pectoral muscles of a bird occupy more 
than two thirds of its whole muscular strength, whereas in 
man the muscles, that could operate upon wings thus at- 
tached, would probably not exceed one tenth of his whole 
mass. There is no proof that, weight for weight, a man is 
comparatively weaker than a bird ; it is therefore probable, But the whole 
if he can be made to exert his whole strength advantage- ap'phed^ 
ously upon a light surface similarly proportioned to his a machine 
weight as that of the wing to the bird, that he would fly 
like the bird, and the ascent of Mr. Degen is a sufficient 
proof of the truth of this statement. 

The flight of a strong man by great muscular exertion. Confident ex- 
though a curious and interesting circumstance, in as much 
as it will probably be the flrst means of ascertaining this ment. 
power, and supplying the basis whereon to improve it, 
would be of little use. I feel perfectly confident, how'ever, 
that this noble art will soon be brought home to man’s ge- 
neral convenience, and that we shall be able to transport 
ourselves and families, and their gcods and chattels, more 
securely by air than by water, and with a velocity of from 
20 to 100 milt?s per houK 

To produce this effect, it is only necessary to have a first First mover 
mover, wliich will generate more power in a given time, in requeue, 
proportion to its weight, than the animal system of mus- 
cles. 

The consumption of coal \n a Boulton and Watt’s steam steam togine. 
engine is only obout df lbs. per hour for the power of one 
horse. The heat pro<luced by the combustion of this por- 
tion of inflammable matter is the sole cause of the power 
generated ; but it is applied through the intervention of a 
weight of water expanded into *'team, and a still greater 
weight of cold water to condense it again* Tlie angine it- 
self likewise must be massy enough to resist the wfhole ex- 
ternal pressure of the atmosphere, aod therefore is not ap- 
plicable to the purpose proposed. Steam engines hafe lately 
been made to operate by expansion only, and those might 
be constructed so as to be light enough for this purpose, 

provided 
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provided the u&ual plan of a lar^e boiler be given up, and 
the principle of injecting a proper charge of water into a 
mass of t^ubes, forming the cavity for the fire, be adopted 
in lieu of it. The strength of vessels to resist internal 
pressure being inversely as their diameters, very slight me* 
tallic tubes would be abundantly strong, whereas a large 
boiler must be of great substance to resist a strong pressure* 
The following estimate will show the probable weight of 


auch an engine with its charge for one hour. 

lb- 

The engine itself from 90 to 100 

Weight of inflamed cinders in a cavity presenting 

about 4 feet surface of tube • • 25 

Supply of coal for one hour 6 

Water for ditto, allowing steam of one atinospbere 
to be TvVg the specific gravity of water 32 


l(i3 


Thlf «fatenient I do not propose this statement in any other light than 

ffttrely an ap- ^ ^ nide approximation to truth, for as the steam is ope* 
vroximation. , , i- i V. i • . 

rating under the disadvantage of atmospheric pressure, it 

must be raised to a higher temperature than in Messrs. 

Boulton and Watt’s engine; and this will require iuo*'e fuel; 

but if it take twice as much, still the engine would be suf* 

ficiently light, fur it would be exerting a force equal to 

raising 550 lb. one foot high per second, which is equiva* 

leut to the labour of six m’en, whereas the whole weight 

does not much exceed that of one man. 

Another frst It may seem superfluous to inquire farther relative to 

first movers for aerial navigation ; but lightness is of so 

much value in this instaiicp, that it is proper to notice the 

probability that exists of uaing the expansion of air by the 

sudden combustion of inflammable powders or fluids with 

gitsat ladvantage. The French have lately shown the great 

power produced by igniting inflatpmable powders in close 

vessels ; bnd several years ago ap engine was made to work 

in this country in »milar manner, by the inflammation of 

Spirit of tar. 1 arp not acquainted wHfa the name of the 

ppmsmi who invented and obtained a patent for this engine^ 

Ipitfjrpm soipe fnmutos with wlticb d was favoured by Mr* 

Wil liana 
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William C1iapman» civil engineer in Newcastle, I /ind that 
iO drops of the oil ' of tar raised eight hundred weight to 
the height of 22 inches ; hence a one horse power. may con« 
sume from 10 to 12 pounds per hour, and the engine itself less weighty^ 
need not exceed 50 pounds weight. I am informed by Mr. 

Chapman, that this engine was exhibited in a working state 
to Mr. Rennie, Mr. Edmund Cartwright, and several other 
gentlemen, capable of appreciating its powera ; but that it but more stc- 
was given up in consequence of the expense attending its 
consumplion being about 8 times greater than that of a steam ^ 
engine of the same force. 

Probably a much cheaper engine of this sort might be Combustion of 
produced by a gas-light apparatus, and by firing the iiiflain- 
muble air generated, with a due portion of common air, 
under a piston. Upon some of these principles it is per- 
fectly clear, that force can be obtained by a much lighter 
apparatus than the muscles of animals or birds, and there- 
fore in such proportion may aerial vehicles be loaded with 
inactive matter. Even the expansion steam engine doing 
the work of six men, and only weighing equal to one, wifi 
as readily raise five men into the air, as Mr. Degen can 
elevate himself by his own exertions; but by increasing the 
magnitude of the engine 10, 50, or 500 men may equally 
well be conveyed; and convenience alone, regulated by the 
strength and sixe of materials, will point out the limit for 
the size of vessels in aerial navigation. 

Having rendered the accomplishment of this object pro- Pnncn)les of 
bable upon the general view of the subject, I shall proceed 
to point out the principles of the art itself. For the sake Flighiofabird, 
of perspicuity 1 shall, in the first instance, analyze the most 
simple action of the wing in bifds, although it necessarily 
supposes many previous steps. When large birds^ that have 
a considerable extent of wing compared with their weight, 
have acquired their full velocity, it may frequently be ob- 
served, that thgr extet\(l their wings, and without waving 
them, continue to skim for some time in a horizontal path'. 

Fig. 1* Pi. V, represents a bird in this act. 

Let B 5 be a section of the plane of both wings opposing 
the horizontal ciirrent of the ait (created by its own motion) 
w^ich may be rej^reseuted by the line c «/, and is the mea?- 


sure 
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$ur€ of the velocity of the bird. The angle bdc can be 
increa!»ed at t\ e will of the bird> and to preserve a perfectly 
horizontal path, without the wing being waved, inust con- 
tinually be increased in a complete ratio, (useless at present 
to enter into) till the motion is stopped altogether; but at 
pne given time the position of the wings may be truly re- 
presented by the angle b d c. Draw d e perpendicular to 
the plane of the wings, produce the line c d as far as re- 
quired, and from the point e, assumed at pleasure in the 
line d e, let fall ef perpendicular to d f. Then d e will 
^ represent the whole force of the air under the wing ; which 
being resolved into the two forces ey* and f dy the former 
represents ihe force that sustains the weight of the bird, the 
latter the retarding force by which the velocity of the mo- 
tion, producing the current c d, will continnully be dimi- 
nished. e f is always a known quantity, being equal to the 
weight of ihe bird, and hence f d is also known, as it will 
always bear the same proportion to the weight of the bird, 
as the sine of the angle b d e bears to its cosine, the angles 
defy and ft do, being equal. In addition to the retarding 
force thus received is the direct resistance, which the bulk 
of the bird opposes to the current. This is a matter to be 
entered into separately from the principle now under consi- 
deration ; and for the present may be wholly neglected, un- 
der the supposition of its being balanced by a force precisely 
equal an>! opposite to itself, . 

Soma piactical Before it is possible to apply this basis of the principle of 
observations- flying in birds to the purposes of aerial navigation, it will 
be necessary tp encumber it with n few practical observa- 
Probleoi. tions. The whol.e problem is confined within these limits^ 
viz. Tp make a surface support a given weight by the ap- 
plication of power to the resistance of air. [Magnitude is 
Experiments question respecting the surfape. Many experiments 

on the rf.sUt- have been made uppn the direct resistance of air, by Mr. 
apcf of theair. Mr. Rouse, Mr- Edgew$$rth, Mr. Smeaton, and 

others. The result of Mr, Smpatoii*s experiments and obr 
seryations was, that a surface of a square foot met with a 
resistance of one pound, when it travelled perpendicularly 
to itself through air at a velocity of 21 feel! per 8econ4. I 
^ve tried many experiments upon a large scale to ascer- 
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tain this point* The instrument was similar to that used 
by Mr. Robins, but the surlace used was larger, being an 
ixact square foot, moving round upon an arm about live 
feet long, and turned by weights over a pulley. The time 
was measured by a stop watch, and the distance travelled 
over in each experiment was 6oo feet. I shall for the pre- 
sent only give the result of many carefully repeated expe- 
riments, which is, that a velocity of 11*538 feet per second 
generated a resistance of 4 ounces; and that a velocity of 
17*16 feet per second gave 8 ounces resistance. This deli-*^ 
cate instrument would have been strained b}* the additional 
weight necessary to have tried the velocity generating a 
pressure of one pound per square foot; but if the resist- 
ance be taken to vary as the square of the velocity* the for- 
mer will give the velocity necessary for this purpose at ‘iS'l 
feet, the latter 24*‘28 per second. I shall therefore take 
23*6 feet as somewhat approaching the truth. 

Having ascertained this point, had our tables of angular Our ublesof 
resistance been coinpL'te, the size of the surface necessary 

aiice imiNnwcC* 

for any given w*eight would easily have been determined. 

Theory, which gives the resistance of a surface opposed to 
the same current in different angles, to be as the squares of 
the sine of the angle of incidence, is of no use in this case; 
as it appears from the experiments of the French Academy, 
that in acute angles, the resistance varies much more nearly 
in the direct ratio of the sines, than as the squares of the 
sines of the angles of incidence. The flight of birds will Concave wing 
prove to an attentive observer, that, with a concave wing nf a bird, 
apparently parallel to the horizontal path of the bird, the 
same support, and of course resist-auce, is obtained. And 
hence I am inclined to 8iispect,^hat, under extremely acute 
angles, with concave surfaces, the resistance is nearly simi- 
lar in them all. I conceive the operation may be of a dif- 
ferent nature from what takes place in larger angles, and 
may partake more of title principle of pressure exhibited in* 
the instrument known by the name of the hydrostatic para- 
dox, a slender filament of the current is constantly received 
under the anterior edge of the surface*, and directed up- 
ward into the Cavity, by the filament above it, in being 
obliged to mount along'the convexity of the surface, having 

created 
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created a< flight vacuity immediately behind tl|e point of se-* 
paration. Tlit? fluid accumulated thus within the cavitjf 
}ias to make its escape at the posterior edge of the surface, 
where it is directed considerably downward ; and therefore^ 
has to overcome and displace a portion of the direct cur- 
rent passing^ with its full velocity immediately below it; 
hence whatever elasticity this eflbrt requires operates upon 
the whole concavity of the surface, excepting a small por- 
tion of the anterior edge. This may or may not be the true 
theory, but it appears to me to be the most probable ac- 
count of a phenomenon, which the flight of birds proves to 
exist. 

Ibxpcrifiients Six degrees was the most acute angle, the resistance of 
which was determined by the valuable experiments of the 
French Academy; and it gave of the resistance, which 
the same surface would have received from the saute cur- 
rent when perpendicular to itself. Hence then a superficial 
foot, forming an angle of six degrees with the hori^^oii, 
would, if carried forward horizontally (as a bird in the act 
of skimming) with a velocity of 23*6 feet per second, re- 
ceive a pressure of yo ^ pound perpendicular to itself. 
And, if wc allow the resistance to increase as the square of 
the velocity, at ^7*3 feet per second it would receive a 

f lix'nt of ihc pressure of one pound. 1 have weighed and measured the 
surface of o great many birds, but at present shall select 
the common rook (corvus frugilegus) because its surface 
and weight are as nearly as possible in the ratio of a super- 
ficial foot to n pound. The flight of this biixl, during any 
part of which they can skim at pleasure, is (from an ave- 
rage of many observations) about 34*5 feet per second. 
The concavity of the wing may account for the greater re- 
sistance here received, than the experiments upon plain 
surfaces would indicate. 1 am convinced, that the angle 
made use of in the crowds wing is much more acute than 
six di^grees : but in the observations^ that will be grounded 
upon these da^ta, I may safely state, that every foot of such 
carved surface, as will be used in aerial navigation, will re- 
ceive a resistance 'of one pound, perpendicular to it^lf, 
f hen carried tbrongh tiie aif in an angle of fix degrees whh 

the 
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I'me of ita path, at velocitj^ of about 34 or 35 feet per 
fleooucl* 

Let a hi 6g» % represent such a surface or sail made of Applied to th» 
thin cloth, and containing about 200 square feet (if of a 
S|C{uare form the side will be a little more than 14 feet) ; and 
the whole of a Arna texture. ^Lct the weight of the man and 
the machine be 200 pounds. Then if a current of wind 
blew in the direction cd, with a velocit}^ of 35 feet per se- 
cond, at the same time that a cord represented by c d would 
sustain a tension of 21 pounds, the machine would be siisr 
pended in the air, or at least be within a few ounces of it 
(falling short of such support only in the ratio of the sine 
of the angle of 94 degrees compared with radius; to ba- 
lance which defect, suppose a little ballast to be thrown out) 

£br the line d e represents a force of 200 pounds, which, 
before, being resolved into d f and fe^ the former will re- 
present the resistance in the direction of tlie current, and 
tlie latter that which sustains the weight of the machine* 

It is perfectly indifforent whether the wind blow against the 
plane, or the plane be driven with an equal volacity agaiiift 
the air. Henct^, if this machine were pulled along by % 
cord c d, with a tension of about 21 pounds, at a velocity 
of 35 feet per second, it would be suspended in a horizontal 
path; and if in lieu of this cord any other propelling power 
were generated in this direction, with a like intensity, a si- 
milar effect would be produced. If therefore the waft of 
surfaces advantageously moveds by any force generate^ 
within the machine, took place to the extent required, aerial 
navigation would be accomplished. As the acuteness of the 
angle between the plane and current increases, the propel- 
ling power required is less, and Jess. The principle is simi- 
lar to that of the inclined plane, in which theoretically one 
pound may be made to sustain all but an infinite quantity ; 
for in this cokc, if the magnitude of the surface be increased 
ud inlinitum, tlte angle with the current may be diminished^ 
and eonsequently the propelling force, in the same ratio* 

In practice, the extra resistance of the car and other pai4^ 
of the machine, which consume a considerable portion qf 
power, will regylate the limits to which Ibis principle, whic^ 
ia thp true basis of aerial uavig^tHtP.* <^9 W c$irr4^d ; 

the 
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the perfect ease ^ith which some birds are suspended isT 
long; horizontal flights, without one waft of their wings, en- 
courages the idea, that a slight power only is necessary* 

Ab there are many other considerations relative to the 
practical introduction of this machine, which would occupy 
too much space for any one number of your valuable Jour- 
nal, I propose, with your approbation, to furnish these in 
your subsequent numbers; taking this opportunity to ob- 
serve, that perfect steadiness, safety, and steerage, 1 have 
long since accomplished upon a considerable scale of mag- 
nitude; and that 1 am engaged in making some farther ex- 
periments upon a machine 1 constructed last summer, large 
enough for aerial navigation, but which 1 have not had an 
opportunity to try the effect of, excepting as to its proper 
balance and security. It was very beautiful to see this no- 
ble white bird sail majestically from the top of a hill to any 
given point of the plane below it, according to the set of 
its rudder, merely by its own weight, descending in an 
angle of about 18 degrees with the horizon. The exertions 
of an individual, with other avocations, are extremely in- 
adequate to the progress, which this valuable subject re- 
quires* Every man acquainted with experiments upon a 
large scale well knows how leisurely fact follows theory, if 
ever so well founded. I do therefore hope, that what I have 
said, and have still to offer, will induce others to give their 
attention to this subject ; and that England may not be 
backward in rivalling the ^continent in a more worthy contest 
than that of arms. 

As it may be an amusement to some of your readers to 
a machine rise in the air by mechanical means, 1 will 
coni;kide rny present com ly unication by describing an in- 
strument of this kind, which any one cun construct at the 
expense of ten minutes labour. 

a and tig. 3, are two corks, into each of which are in- 
serted four wing feathers from any bird, so as to be slightly 
inclined like the sails of a windmill, but in opposite direc- 
tions in each set. A round shaft is fixed in the cork a, 
wliirh ends in a sharp |>oint. At the upper part of the cork 
h is fixed a whalebone bow, having a sma\J pivot hole, in 
centre, to receive the point of the shaft. The bow is 

then 



9^t AiaiAL KATIOATXOir. 

then to be strung equally on each side to the upper portion 
of the shaft, and the little machine is completed. Wind 
up the string by turning the flyers different ways, so that 
the spring of the bow may unwind them with their anterior 
•dges ascending ; then place the cork with the bow attached 
to it upon a table, and with a finger on the upper cork press 
strong enough to prevent the string from unwinding, and 
taking it away suddenly, the instrument will rise to the 
ceiling. This was the first experiment 1 made upon this 
subject in the year If in lieu of these small feathers 

large planes, containing together 200 square feet, were si- 
milarly placed, or in any other more convenient position, 
and were turned by a man, or first mover of adequate 
power, a similar effect would be the consequence, and for 
the mere purpose of ascent this is perhaps the best appara- 
tus; but speed is the great object of this invention, and this 
requires a different structure. 

P. S- In lien of applying the continued action of the 
inclined plane by means of the rotative motion of flyers, 
the same principle may be made use of by the alternate 
motion of surfaces backward and fonvard ; and although Mt?thod 
the scanty description hitherto published of Mr. Degen’s to bs 
apparatus will scarcely justify any conclusion upon the sub- 
ject; yet as the principle above described must be the basis 
of every engine for aerial navigation by mechanical means, 

1 conceive, that the method adopted by him has been nearly 
as follows. Let A and B, flg. 4, be two surfaces or para- 
chutes, supported upon the long shafts C and D, which 
are fixed to the ends of the cc%inecting beam E, by hinges. 

At E, let there be a convenient seat for the aeronaut, and 
before him a cross bar turning upon a pivot in its centre, 
which being connected with the shafts of the parachutes by 
the rods F and G, wiU enable him to work them alternately 
backward and forward, as represented by the dotted lines. 

If the upright shafts be elastic, or have a hinge to give way 
a little near their tops, the weight and 'resistance of the pa-i 
^achutes will sncline them so, as to make a small angle with 
the direction of their 'motion, and bemce the machine rises. 

A slight 
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A slight heeling of tlie ^racfatites toward one or M 
olterAtion in the position of tlie wieight, may enable the 
luironaut to steer such an apparatus tolerably well; but 
many better constructiona may be formed, for combining 
the requisites of speed, convenience, and steei^age. It isti 
great point gained, when the first expeiiinents demonstrate 
the practicability of an art;- and Mr. Degen, by whatever 
means he has effected this purpose, deserves much credit fot 
his ingenuity. 


III. 


On Eteciro^Chemlcal Expej intents, -By Mr. G. J. Singer. 


Mr. Davyd's ex- 
periments nut 
generally re- 
peated. 


(opposed to 
sequire great 
powers, 


but these not 
necessary with 
due ^recau* 
slieiu. 


HP 

JL HE imporfaut inciv-ase of chemical knowledge, which 
has attended live recent succe^<sful applictition of electrical 
powers to the improvement of analysis, cannot be well ap- 
preciated without a repetition of the experiments; but this 
has not been hitherto by any means generally attempted, 
although a considerable time has elapsed since the publica- 
tion of Mr. Davy’s first researches. The conse*iuences of 
this delay are most prejudicial to the real interests of sci- 
ence, as the observations, which have been published in tiiia 
country on the labours of that assiduous chenvist, have been 
consequently supported by nothing but hypothetical reason- 
ing, or loose conjecture; and have been therefore rather 
calculated to impede than promote the progress of disco- 
very. 

From the want of a popufar exposition of the facts al- 
ready obtained, and of the mode of conducting similar re- 
searches, an idea has prevailed very generally, that much 
diffictilty attends the repetition of the new experiments; 
aiid that io most idstauccs the aid of a powerful Voltilic 
battery is required. This I have found is not by any meant 
the case, most of the experiments may be pei*ibrmed with 
very moderate powers, when the requisite precautions are 
observed. As a want of attention to these'clrcumstances 
has been in most instances the cause of failure/ many expe- 
rimenters 





•N BLfiCTttO-C&EM IG At ftmRlMl&IStBit 

iffBenters having employed very conaidemble poweir without 
effect, it may be useful to describe that peculiar Attentioitp 
which has been proved by experience most calculated to eu« 
inre success. ^ 

From a series of experiments made for the express pur- B^st mode of 
pose of ascertaining the best mode of employing the Voltaic bafteiy fo*d«« 
battery, which I shall at a future period lay before the pub- composUions. 
lie, 1 have found, that the most usual is by far the worst 
that can be adopted when the instrument is intended for 
experiments of decomposition ; this operation requiring the 
continued action of a power of nearly uniform intensity, a 
circumstance that rarely occurs in the ordinary mode of 
charging. By far the greater number of experimenters es- 
timate the acting power of their instruments by the quan- 
tity of wire a given number of plates will fuse; and consi- 
(lev them most advantageously excited, when they fuse the 
greatest length. To attain this object, if the battery is not 
of great extent, a strong acid mixture is employed. This 
produces violent action for a shoit time, but which gradually 
decreases, and in a very limited period ceases altogether. 

The power thus excited, which I call the wire-melting 
power, is by no means desirable but for the performance of 
brilliant experiments; the most extensive and interesting 
class of chemical compounds being either partial conduc- 
tors, or nonconductors, on which this action will be found 
less efficacious than a more moderate intensity. 

The most active wire-melting power 1 have yet excited Mott effeetbi^ 
was by a mixture of chic part strong nitrous acid, and ten 
parts water, with the addition of a very minute portion of 
muriatic acid ; but from some obser^'ations 1 have recent^* 
made, I am induced to believe this mixture should niever 
be employed in an apparatus used for general experiments. 

Three similar batteries were charged with equal ptopor- Compantuw 
tions of the difierent acids, that charged with nitric acid of tha- 

fused the greatest portion of wire, that with sulpl^uric acid 
the neAt in quantity, And that with muriatic acid the Telistr 
iHeir'actien bn imjperfect conductors was nearly similar. At 
the end Of 14 houts they wei'e again tried; the batfefy 
barged ^with nifKc acid had completely lost its wire-melt- 
ingll^er, Vs, Hhd that stilpluiric aoh),' 

and 
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and neither of them exerted more than a feeble action on 
imperfect conductors ; but the battery charged ^vith muri- 
atic acid, to my great sorprise, melted two thirds of the 
length of w'irc it had melted in the first instance, and ap- 
peared to decompose water with equal rapidity. The three 
batteries were suffered to remain. At the end of two days 
the first two had totally lost their acting power, but the last 
still melted one third of the original length of wire, and 
continued to melt wire till the fourth day. Its action on 
irnperfect conductors was still evident after six days, vhci 
the experiments were discontinued. In all these experi- 
ments the plates were lifted out of the acid during the in- 
tervals. It was a long time before I could procure an equal 
continuance of action from the batteries which had first 
been emploj’cd with sulphuric and nitric acids ; their powers 
appeared to be in a measure exhausted, and their action 
was comparatively feeble, but by persevering in the use of 
the muriatic acid, 1 at length brought them to an equal uni- 
formity of action. 

Proportion of The quality of the acid to be preferred was clearly 
acid u water. p,.Qve(| these experiments; but it was still necessary to 
determine Ihe requisite pioportion in which it should be 
employed. Fur the decomposition of potasli this circum- 
stance requires puriiculnr attention, as the strength of the 
mixture should vary with the extent of the apparatus. For 
any power not exceeding 200 plates of 4 inches, the pro- 
portions may be from 8 to 10 ounces of muriatic acid for 
every gallon of water. But if 300, 400, or any greater 
number be employed, or their size increased, the quantity 
of acid should be proportionally diminished, or the heat 
produced will destroy the metallic globules at the moment 
of their production. 

In the first experiments 1 made on this substance, the 
operation was performed under naphtha, but in this way I 
found the naphtha was decomposed more rapidly than the 
potash, and the quantity of carbon liberated embarrassed 
the result. 1 now always operate in the open air, and use 
t3ver prefisra- conductors of silver, which 1 find preferable to platina. A 
Me to plafma. silver plate or spoon is connected with the negative (the 
copper) surface of the battery. On this 1 place a small 

piece 


Naphtlia de- 
'fcompcised 
Aster than pot- 
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piece of potash, not moistened, and make a corniniinicationi 
to its upper surface by a silver wire from the positive sur- 
face. In the space of about a mniute, or less, metallic 
globules appear near the negative surfaces. .(Some of these 
inflame, but for the most part they become covered with d 
crust of potash, which defends them from the farther action 
of the air). As soon ns these globules appear, they should 
be attentively watched, and the instant tiiey cease to grow 
larger, removed en the point of a silver knife, and plunged 
into a Watch glass hlied willi naphtha; or if the experiment 
is intended merely to show their production, they may be 
immersed in water as they are removed, when each globule 
will produce a vivid inflammation. 

When the circumstances 1 have mentioned are striTtly Somofimes n« 
attended to, the phenomena are usually as I have now de- 
scribed ; but it sometimes happens, that no globules ap- 
pear: in this case, the communication should be still con- 
tinued for five or ten iniuntcs, when the potash being taken 
from tile spoon, the iide which was in contact witli it will 
he found studded with metallic globules,' which may be re- 
moved as bt fore directed. 

By followiiio this mode of operation, 1 doon found, that a Tha decompo- 
much lower power than I had at all suspected was adequate to efFeued 
the production of a distinct result. With a glass-partitioned^^ ^luw power, 
battery of 50 pairs of 4 inch plates, the metallic base was 
produced in sufficient quantity to evince its principal pro- 
perties with considerable ea.'iCi This result induced me to 
try, if it might not be effected by a lower power; and 1 
have actually found, that, by carefully conducting the pro^ 
cess, very distinct globules may be produced by a battery 
of 50 plates, of only 3 inches <fiameter, which battery has 
also the disadvantage of having been much ' corroded by 
former operations. The metallization of the alkaline earths 
and of ammonia by amalgamation with mercury may be 
also effected by thc^last^^c^^cd battery; so that even this 
small power, properly ancient to afford a satis^ 

factory illustratloKi of the^^^pol phenopiena for the indi- 
vidual gratiBcatioo.of inquirer. 

The transfer 8f acid and aikati may be very readily shown Transfer of at 
by an apparatus of this si * The most striking mode 
V^oL. XXIV< — Nov. I 8 O 9 ., N illustrating 
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illustrating this action is the following. To a pint of water 
add two or three drops of sulphuric acid, and infuse in it 
as many minced leaves of red cobbageas it will cover. In 
a day or two, the water will be tinged of a fine red colour. 
Decant the liquor, and preserve it itt a bottle closely stop* 
ped. When the experiment is to be performed, a portion 
of the red tincture is to be neutralized, by carefully adding 
a few drops of ammonia, till it assumes a blue colour. Two 
watch glasses connected by a moistened fibre of cotton, or 
bibulous paper, are to be filled with this red fluid, and 
placed in the circuit by connecting one of them with the 
negative, and the other with the positive wire of the bat- 
tery, In a short time, this alkali will be attracted by the 
vifgafive wire, and the fluid which surrounds it will conse- 
quently assume a green colour; while the positive wire, at- 
tracting the aci(/, c onverts the fluid which surrounds it to a 
fine red. In about half an hour the transfer will be com- 
plete, the fluid ill the negative cup being of a beautiful 
green, and that in the positive of a bright red. If the si- 
tuation of the wires arc now reversed, so that the cup which 
was positive may become negative, and that which was ne- 
gative assume a por^ili.ve state, the colours will again change; 
the green will first become blue^ and then redl and the red, 
after first returning to its original blue, will become green. 
This alternate transfer, which may be several times repeated 
with one charge, I have frequently produced by a trough of 
only 30 pairs of plates of 2 inches square. 

Apology for j |javc been rather particular (perhaps it may be thouglit 
ismuiencas. much so) in the account I have given of these experi- 

menti, but 1 do not write for the instruction of the expe- 
rienced chemist, -and 1 am Inclined to think the tyro will 
thank me for having attempted to diminish the difficulties 
of his pursuit. 1 am at pr€?sent engaged in the extension 
of th^se experiments, and in the prosecution of others con- 
nected with the same inquiry, and Tiitend shortly to publish 
an eIeme«tary“^work oh the subject, in which I shall attempt 
the juranjjement of a systematic series of familtaV experi- 
ments, in illustration of the several phenomena. 

ti 

3, Prime* Street, Cwtteiish Sqtart, 

Stft.n, W09: 
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iv. 

Extract a Letter Mr, J. B. Van Mons to Mr, Sub, on 
different subjects reiatiug to Galvanism and Electriciti/, 

On repeating the experiments of Pacchiani on the pre- Galvanic mr- 

teiiflcd decomposition of water into muriatic acid, I satistied joncluc' 
J’ , , , lor ot heal. 

Ill} seif, that the galvanic current is a conductor of heat like- 
wise; by interposing between the plates pieces of pasteliourd 
moistened with oxiniuriatic acid, nitric acid, or oximiiriutes, 
nitrates, ^c . ; which, during their action on the metal of the 
pile, setting caloric free, the fluid experimented on, or through 
which the current passes, is heated considerahl 

The substances transferred by the action of the pile are Siibsf.an L*s 
partly resolved into their ullirtiate eUnnents. 'I'his lesolii- ‘‘way 

I i rf* 1 1 !• 1 • . “> >1*5 t-yneijt, 

tioii does not appear to be eiiected by means of clierniral ami tiuMi de. 
afBnity, or an attraction of composition, but in consequence 

t* t • 1 • t* 1 1 * 1 i>‘ "ig 

of the different degree in which these elements are conduc- acu il on wiih 

tible by the galvanic current; w'hich conduct! bilitx^ is mea- ics* 

” 4 . , Velocity, 

sured by the rapidity of the transmission, and the distance 

.beyond the point of the two currents, the positive and the 
negative, at which it takes place. So that v\e cannot mea-'^j^j^ not con- 
sure the degree of chemical affinity of a body by that of its netted with 
decomposahility by the pile ; but a substance not being de- 
cotnposable by this apparatus affords n strong presumption, 
that it is not dccomposalilc by other substances. Substan« 
ces have not been sufficiently subjected to the immediate 
action of the pile, or to the effect^of the plates on the sub- 
stance used for impregnating the fluid, with a view to ef- 
fect their decomposition. Few decomposable substances 
would escape being decomposed; even the carbonates are stances decom- 
ihen resolved into their ultimate elements, or set free car- 
bon. When I say carbonates, I speak only of the carbonate 
of ammonia, for the others appear only to have their base 
separated from the acid. It would seem Ra if the activity 
of the pile were satisfied with the first effect of deconiposi- ammoBU? ^ 
tion it exerts, and that the decomposition of the carbonic 
acid in the carbonate of ammonia is the effect of a secon- 

N 2 dary 
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The galtamc 
current easily 
vaporizef sub- 
stances. 


Its effect. 


Decomposi- 
tieii of water, 


dary action, determined by the equal decomposabifity of the 
acid and the base; the free acid bein^^ too fuj^acious to be 
reached by the action of the pile. The facility with which 
the galvanic current vaporizes in some measure the most 
fixed substances, as earths, the fixed alkalis, metals, &c., 
and causes them to circulate wilh it, is astonishing. The 
current mu.-t intimately dissolve, or strongly divide, the 
substances it transfers; since after this transference these 
substances crystallize, as in the beautiful ''experimepts of 
Brugnatelli, and in experiments similar to those of that il- 
lustrious Italian chemist and natural philosopher, which 1 
have performed with earths and alkalis. When tlie decom- 
position of water is effected without a perceptible separa- 
tion of gas, as in the last experiment mentioned by Pac- 
chiani and others, the two gasses follow the galvanic current 
along the wire with different velocities, and separate only in 
succession on the body of the pile itself. Most of the sub- 
stances, that are decomposed by the immediate action of the 
plates, do not quit the current till their return to that plate 
or element of the pile, from which they set out; and there 
they arc deposited, recombined, or extricated. To this ef- 
Long continu- f«ct is owing the long continued activity of piles, in which 
interposed substance is of a nature to be transferred 
Numerous ex- without being dissipated. I have subjected to tlie iinme- 
perimsnts of diate action of the plates all known substances, both solid 
and liquid, and aeriform in a state of composition; and I 
, have obtained results as extraordinary with respect to the 
influence of the pile on these substances, as of these sub- 
stances on the action of the pile*. They form a body of 
facts, from which 1 have yet deduced but few consequences: 
but the first moment of leisure I have from my extensive 
occupations, 1 shall Arrange them, and lay them before the 
Institute. 

Water not dc- I cannot conceive how some persons persist in admitting 
murStit^cSl*^ decomposition of water into mTuriatic acid by the pile, 
while the experiments I have inserted io my Chemical and 
, Physical Journal evidently demonstrate, that, in ali cases 

Source of the where this acid is obtained, it comes from a muriate, with 
acid. which the interposed pasteboards are raoisfened. This is so 

producedf* “ solution qf some other salt with m indecom- 

posable 
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posal)1e acid, as a horate or a fluate, !)e used instead of a 
muriate for moistening the cHbks, the acid transferred cor-- 
responds with that of the salt enipioyed. The suits with de- Dut no decom- 
composable acids, as nitrates, sulphutes, phosphates, ace- 
tate.j, &c., are in part decomposed by the combined effect 
of the action of the pile, and of the attraction of the metal- 
lic plates for their oxigen. This action appears lo strengthen xhe evolution 
the action of the pile^at the moment when it takes place, if ‘ xigen 
the moistening salt be an oximuriate, ora nitrate, the oxigen the action of 
of which gives out caloric on entering into a more solid com- 
bination. But if it be a salt, the acid of which has wdiat 
Brugnatelli calls an oxigenizabU radical, the energy is not 
very different. This appears to prove, that it is owing to 
the caloric separated from the oxigen, which, on entering 
into the galvanic current, is partly transformed into electric 
fluid. However, I have fancied 1 have observed a difference Influence of 
of effect here, that is somewhat singular, and shows 
great influence of d ispo 'ring affinity : this is, that the energy 
of the pile, in res])cct to what is called its charge, is increased 
only when the substance subjected to its action is to be de- 
composed, and that it is almost the same as with other salts, 
when it is to be composed. We know, that in the first case, 
namely when principles are to be separated by the direct 
action of the electric fluid, this fluid, without altering its 
nature, enters into combination with the principle separated, 
which it converts into a gas:- while in the second case, or 
when it determines the union of principles that have been 
separated, it is transformed into heat, simply to raise the 
temperature; hence the caloric separated from the oxigen 
will circulate either as electric fluid, or as heat, according as 
the effect to be produced disposes it to assume or retain the 
one or other of these modifications. It is not however a de- 
termining attraction, that produces the elevation of tempera- 
ture, of which I spoke in the commencement of my letter. 

The chemical action thdli does not heighten the activity of Chemical ac- 
the pi][e, except as fai* as this action is accompanied with an that onhc pile 
evol ution of heat, , only when heat 

I have said, that the circumstances I just mentioned in- of 

crehse the eoerg^ of the pile momentarily; its activity af- the pi'e dimi- 
terwBjrd diminishes, but less by its exhaustion than by the 

alteration 
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alirratio'i of alteralLOD the platen experience, lhave noted down aiDuU 
the iilates. titude of facts respectinj^ the circumstances that increase or 
diniiuish the activity of the pile, which would be sufficient 
perl’.aps to form the basis of a theory in this respect. 
Decomposition To return to my subject, from which I have wandered far. 
01 the hdit, does the acid transferred in Pacchiani’s experi- 

ments correspond with that of the salt in the solution with 
which the pasteboards are moistened ; but the base, that 
fixes the acid, is the same as that of the salt. If this base 
be a tixed alkali, or an earth, it passes without being de- 
composed : but if it be a metal, this is partly reduced by 
the same cause as decomposes the acids with known radi- 
cals, a.id is more difficult to be transfern d. It is a singu- 
lar effect of the galvanic current, to transfer substances so 
combined with it, or rather with such great rapidity, that it 
traverses with them substances for which they have the 
greatest affinity, without leaving lliem power, or rather 
Why light time to enter into combination with them. It is nearly as 
the air^^ Ducarlu supporcd in his excellent paper on 'perfect five^ 
that light traverses the air, or any other diaphanons medium, 
without lieaiiog it, because it docs not remain long enough 
in a place to exert its culorilic powers. The figure is suffi- 
citfiitly just, but the cause assigned is false; lliis action of 
traversing diminishes, but does not cease, when the current 
is transmitted through an interposed substance, that is but 
Th'* '‘urr^nt a semiconductor. What is farther singular is, that the same 
trinsfers non- transfers with more rapidity and facility substances 

«OnduClOM V 1 n 11 1- » 1 

wall .liuiii ra emmoutly insulating, as the sulphur ot alkaline sulphurets, 
resins of elhereoiib and alcoholic tinctures, &c*. I first 
** Substances observed and made known, not only that the alkali or ea. th of 
that have the a muriate employed in the fiioisteniug solution wii] traverse 
»Vty prevented muriatic acid, or any other acid interposed to the current; 
tru . vx^rti.ig or that these acids will equally traverse an earthy or alkaline 
of current same manner, without ent. ing 

into combination with it ; but that th^two principles of the sa]t 
e.nployed'ineet iu thecourse ofthe circulation ivithout uniting, 

* If the current act rocehanically, and not cl em ca)fy, t is not singu- 
] T, but natural, that it' ouki exert a greater impelUng power on the 
particles ih. t resifit its course^ than on those ^eyer t-luch it glides ea* 
lily. -C. 


Th'* '‘urr^nt 


"Substances 


be ore 
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before they return to the point of departure on the decompo- 
ftiijg plate; and this after having travelled together, thougli 
no doubt with different velocities, along the negative wire. 

For this effect the wires must not be interrupted by substan- if iIutc be no 
ces, that the current unites, or separates ; for in tliis case it Iub"ance^ihat 
quits, at lea^t in part, the substance it transports, either to ihc current 
enter into combination with one of the principles of the sub- ^r!»epd- 
stance it would decompose, or to transform itself into heat, 
and raise the temperature of the principles it would dispose 
to uniter 

I have said, that the two principles of the substance em- xhc elements 

ployed in the moistening solution meet without uniting, st^paraied do 

1 1. •!- propsrly 

Not that 1 mean to assert they proceed in opposite direc- meei, but one 

tions; for nothing would be more absurd than to suppose, pi»*’sebby the 
that the negative of the pile, which is a nonentity, a nega- 
tion of quality, a privation of power, can convey a substance ; 
or even that a body can slide along a wire, because it is de- 
prived of the electric fluid : but the two principles are car- 
ried along by the fluid, which passes along the positive wire 
to return to the plate from which it set out, but carried with 
unequal velocities. Tins difference of velocity would not be 
sufficient to]nevent these principles from meeting with each 
other, unless tlie separation was made in a single instant, or 
all at once: but as this separation takes place in an infinite xbcacid 
nuiiiber of instants, and almost without interval, it is not pas^^es by th.e 
possible that the acid for example, which is conveyed first, ***^“*‘‘ 
or with the greatest velocity, since it arrives first at the in- 
terposed tube, should not gain upon the alkali separated im- 
mediately before it, and pass by it, or unite with it, if it 
could unite with it. The current then passes along the two 
wires, and in the same directibn, as if they were a single 
wire ; and the negative state advances on the wire terrqed 
negative only in proportion as the positive state withdraws 
itself from the pile to advance on the positive wire. These 
wires tiieii are to be coasidered only as prolongations of the 
two opposite states of the apparatus. 

To return to the experiments of Pacobiani. Do you not Tiieactd not 
perceive, that they, who reject his conclusions, yet admit the derived fnm 
production of %u acid, are chargeable with a forced expla^ pieces, 
nation, when they ascribe tlie origin of this acid to thesub^ 

stance 
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stance of the interposed pieces, and that of the alkali to the 
decomposition of the glass; though the experiment, however 
long continued, does not cease to furnish the same acid and 
alkali, provided tlie activity of the pile be not diminished 
by the oxidation of one of the plates; which, as I have al- 
ready said, appears* to be the determining agent of the de- 
composition of the iinpregnaling salt; and though the glass, 
into which the acid is received, loses nothing of its polish ? 
Besides, the production of an aeid and alkali equally takes 
place, if we use wires or slips of metal for conductors, and 
a metal vessel for a receiver: and it does not take place at 
all, if we opeiatewith pure water instead of muriates, whe- 
ther we ii-^e animal or metallic substances to conduct the 
current, and receive the acid in glass or ip metal. 

Since the pretended decomposition of water into muKu'^tic 
acid by the pile, the opinion of Girtanner has been revived, 
which I controverted in the 1st volume of tlie Memoirs of 
the Institute, and according to which the htdrogen, evolved 
in solutions of metals by the muriatic acid, is suid to come 
from the acid, and not from the water. Cut if, according to 
the assertion of Pacchiuui, “ water be superoxigennte<l mu- 
riatic ^cid, or oxiitiuriatic acid with the addition of a fresh 
quantity of oxigen,” still it would be this fluid, and not the 
acid, that must yield the oxigen ; for, according to every law 
pf afiinity, it is the last portion of a principle combined, or 
its supercombiiied part, that separates first, being retained 
by a less powerful attraction. 

In galvanic experiments great caro is always taken, tp in- 
sulate the pile, as if this apparatus, compose<l of a negative 
and a ppsitive part, or a successiou of surfaces alternately 
charged and discharged, wete not, like every other electrified 
substance, thp natural conservator of its own charge. Be- 
sides, the pile is not only incapable of losing any pc.rt of its 
fluid by communication with the ground, but its charge, 
which arises, iqpontaneously, or without foreign accumulation, 
does not destroy itself on forming a communication between 
its surfaces, or opposite poles. In the charge of a bod^.not 
insulated by itself; as a conductor, it must be insulated from 
the Earth, from whicK tjje fluid is extractedf^and to which it 
a tendency to retprn. In that of a bottle, pbite of glass, 

OP 
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or other substance, the insulation is maJe by the substance 
itself; and, to preserve it, the charged part roust always be 
Icept from any com ro unication with the ground, liut the 
pile has pothing to do with the ground : it can neither take 
any thing from it, nor give any thing to it, its charge being 
fixed by its discharge, and vice versa, it is only in cases 
where the pile would be exhausted by furnishing its fluid to 
decompose a 8ubstance,a9 to convert the two elements of water 
into gas, &c. ; or to compose one, by raising the tempera- 
ture ; or lastly to make an explosion through air, and for this 
purpose trutisibrin itself into, light and heat; that the pile 
can reestablish its charge, or rather its natural state, at the 
expense of the ground. In this case its not being insulated Uninsulatcdl 
would be advantageous, rather than otherwise: and in fact, 1"**® retain* its 
us I have already made public, an uninsulated ]>i!c retains ^°"*®‘** 
its energy much longer than another that is insulated. 

1 shall not say however in what way 1 conceive this restora- 
tion can take place in an apparatus, which for its revival has* 
the resource of decompositions of heat Idecomposiiiojis calo- 
riques] by its plates. 

I cannot conceive how in France, the seat of an academy Hypothesis of 
that admits only strict deductions, the dualist electric theory, two electric 
or that of two fluids, is still maintained in preference; and 
this in a more extravagant sertse than that-of Syminer him- 
self, Who was the author of it. In the hypothesis of two op- 
posite electricities, what in fact are two fluids of the same 
nature, that repel each other? What are opposite powers 
(which naturally must endeavour to destroy each other, 
without being much concerned about the substances, that 
are interposed between them), which, applied to the parti- 
cles of bodies, tend with the greaftst energy to disunite their 
elements? as if the electric fluid, which in the case of its 
being set in motion, or in its operation, does not adhere to 
bodies, unless it enters into combination with them, but 
glides over their Borfaces^ith the rapidity of lightnjng; and 
which in its state of rest keeps itself on the surface of the 
bodies to which it adheres ; and diffuses itself in zones, or 
strata of opposite states, which mutually ehchaiu or destroy 
the activity of eacll other, in bodies to which it does not adhere ; 
tould exercise the least action in these casesr This supposed 

conflict 
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n:T«sre directly 
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eonfliot is a little like that formerly admitted between alka- 
lis and acids, oa which their efiervescence was imagined to 
depend. For how can wesuppose an action withont the di- 
rect intervention of the acting substance, and without ad- 
mitting in this substance an affinity, if not of combination, at 
least disposing, or of indirect or remote combination with 
one of the principles of the substance on which it acts; sim- 
ply to ascribe its decomposition, and that in its most inti- 
mate connexions, to a conflict between two opposite powers ? 
a conflict that manifests itself in no way, that all the phe;- 
uomena contradict, that resembles no other action known, 
that want of reflection alone could suggest, and that is 
founded only on a big word without meaning, on a fine 
phrase, under cover of which so many falsities have passed 
without examination from age to age. It is not thus in na- 
ture, where substances and powers of the same quality at- 
tract each other, are confounded together, and concur to the 
same end; and where substances and powers of opposite 
qualities either attract each other to combine peaceably, or 
are indiflerent to each other. If the action ascribed to the 
electric fluid could exist, if a passive action without object 
and without end were not a contradiction in terms, it would 
be to reduce the influence of this powerful fluid to some- 
thing very trifling, it would be to make it perform a very in- 
ferior part. 

The following is nearly the true mode of action of the 
electric fluid. I repeat what I have said elsewhere in giv- 
ing it, but when we perceive the wisest heads going astray, 
the principles, that must cure them of their errour, cannot 
be too frequently brought forward. 

When the electric fluid, either of the common machine 
or of the pile, decomposes substances, one or more princi- 
ples of which are bases of permanent gasses, it enters into 
combiuatlon with these bases, which it convertes into gas in 
the same manner as light does. Thus it decomposer water, 
nitric acid, ammonia, metallic oxides, It acts on this 

occai>ion as a true chemical power, since it destroys combi- 
nations that exist* by chemical affinity. In these decompo- 
sitions it enjoys lUn advantage over light, being in the state 
itt which permanentgasses appear to cfontain caloric, and in- 
to 
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to which light must transform, itself to be ubie to unite with 
their bases. Tiie nature of this (>ower is farther confirmed 
by that which is requisite to disengage permanent aeriform 
combinations. 

In the compositions and decompositions of substances by 
one another, it acts sometimes by concurrent at others by 
disposing affinity. In the first case it unites with one of the 
principles of the substance, which principle must always be 
a base of a permanent gas; and in the second it merely fa- 
vours the action of a second priuciple by acting as heat. 
Thus it occaMons the oxidation of metals by water, by con- 
verting the hidrogen into gas, &c. ; and calls into action the 
affinities of all substances in the same manner as caloric, by 
diminishing their attraction of cohesion, or dissolving them. 

It is as caloric too, that it effects direct combinations, such 
as those of the bases of water, 8cc, 

It decomposes, and that particularly in the current of the 
pile, certain insulated substances, on the princi|.l6s of which 
it exerts no attraction but that of conveying with different 
velocities. This action, I confess, is singular, and supposes 
in the fluid a great uttruction of adhesion to the principles 
of these substances, as it can make them follow the rapidity 
of its translatory movement. The decompositions of salts 
with indecomposable acids and bases particularly take place 
ill this way. I have remarked, that this action is scarcely 
at all exerted by the pile, when the communication is esta- 
blisixed by means of thick wires, or other substances with 
an extensive surface. 

To etiect combinations that require a red heat, as most 
combinations, &c., the fluid should be made to ptis»> through 
a stratum of air, iu order that it anay conceotrate itself siii- 
fic.eiitly to force this passage through a medium, whicl. le- 
fuses it as a nonconductor, and tlius establish itself in the 
state of light and heat. Thus it is in quality of these two 
modifications of caloric, that it produces inflamnialions, 

The presence of light appears to be necessary in tlie^e ope- 
rations, to impart the luminous constitution to the electri- 
form caloric, which converts the oxigea into gas. 

It appears, every time the electric fluid no longer 
finds occasion to exercise its attraction of adhesion and ex- 
pansion 
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when its tsn- pan&ion on bodici, as in gliding along a nonconrluctof, in 
^nd^sso^i'c- a nonconducting medium, in a vacuum, &c., it 

strained by a asBurnea in part the state of light. This attraction of ad- 
m« 31 urR*^ario always the result of the tendency of the fluid to 

exorcise the expand, and of the restraining action of the air. 
adheslorT return to the theory of electricity, beside that Syni- 

Objections to mer’s, namely the hypothesis of two fluids, or rather of 
* three, the resinous, vitieous, and l>oth condoned, is more 
complicated ; and that we perceive no difference between the 
two fluids in respect to their action, for the operator can only 
judge by the comparison and opposition of these ffuids, whe- 
ther he have excited the one or the other, a circumstance 
which has nothing analogous to it in natural philosophy; 


In be fundA- 

m-entalty 

wron£. 

Fr&iikliii^a 

5-ieoiy. 


lnchi«sh' wn this hypothesis is fundamentally overturned by the fact, that 
glass and resin excite both the electricities indifferently, ac- 
cordingly as they are rubbed with substanc es mort» or less 
conducting than themselves. The Franklinian theory on 
the contrary is simple, adapted to tlie nature of things, and 
agrees with the received doctrine of the exercise of material 
powers ; its attractions and repulsions are effects of the same 
cause, and the natural result of an elastic fluid, eager for an 
equilibrium, the opposite states of which, in order to find 
this equilibrium, rush from the place where it is plus toward 
that where it is minus, carrying with it the. substances on 
which they are excited, if these substances be light, and 
Always aiti freely saspeiided, or movable. It is never repulsion there- 
by auraciion, fofe, but always attraction, that causes the motion of these 
substances, which in the ball electrometer separate by the 
communication of positive electricity, for the purpose of de- 
positing the excess of their fluid on the sides of the glass, 
in which this excess has i&xcited a state of defect; and by 
the communicfttion of negative electricity, to repair their 
defect of fluid from the same sides of the glass, in the sub- 
stance of which this defect has excited a state of excess. 
'I*he same thing takes place in th^air : besides, the separa-^ 
tion in both cases is necessary for the formation of the op- 
posite atmosphere, without which no electrical charge caw 
€Vf,. wh«re established pr retained, and no discharge take plhce. In 
sben cases of alternate attraction nnJ^repulsion, as in 

wvulsipn. ““ insulated ball immersed in the atmosphere of an 

clectrihed 
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i*lcctrifie(l substance, this ball only acts the part of a rnes- 

sen^er, or serves as an instrument to reestablish an equilib- ^ 

rliiiu between the opposite states. Hence it was erroneous 

fo oppose to the theory of one sole fluid, with the affectation 

of so much confidence, the phenomena of repulsion between 

two substances negatively electrified, and the direction of a 

needle to the same point, whether moved by a current flow- 

insy to it, or a current escaping from it. In one case it moves 

tcTget rid of the fluid received, in the other to regain that 

which has been taken away. 

No intelligent partisan of the theory of a single fluid ever Air never con- 
said, that the air condenses round a substance negatively 

electrified, or electrified by subtraction. electrified 

, . minus. 

In the experiment proposed by Girault to decide between G:ri\uU's ex- 

the two theories, an experiment that has been a thousand perrmeniuw. 

crutMS 

times made, the fluid is not transferred from one coating to 
the other, but diffuses itself in the void space, which no 
longer offers the resistance, on which its t^ondeiisation and 
its adhesion to substances depend: yet as in this experiment 
the vacuum cannot form at once, the electric fluid separates 
in succe.^sion as the air rarefies, and prevents us from observ- 
ing whether it flow from the exterior or interior surface of 
the bottle. For this experimentit is not necessary, to charge 
the bottle at a machine with a plate of resin : for to charge 
it negatively within, it is sufficient to present its outer coat- 
ing to the conductor, while its interior coating communicates 
with the ground, or to charge it in the usual way, present- 
ing its hook to the cushions of a machine, the conductor of 
which is not insulated, lu electrical experiments made in 
vacuo, the fluid thajt ceases to be^pplied it transformed in- 
to light, traverses the receiver, and is dissipated in the atr# 

I have written you insensibly a long letter, yet what I have 
said has not been the more interesting on this account. My 
bead and my papers are IHlIed with memorandums of facts 
and ideas, which my occupations do not allow me to set in 
order, and which render me diffuse wheu I have occarion to 
speak of them. 


V. 
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but^very little alum, while the second and third produced 
more. This alum comports itself in the fire like that of the 
shops. It swells up, and assumes a reddish tinge, owing to 
the martial vitriol it trontains. ' 

PropoTirins of These cornpnrative experiments show, that the propor- 
the component tions of magnesia and alumine in meteoric stones are not 
cqn the lih'K. ^*lways the same« Those of iron varying too, it is not possible 
to determine precisely the quantity of these different sub- 
stances, that make part of the aerolites : but the silex pretty 
unifuriiply afforded me half the weight of the metepric stone, 
of which sulphur constitutes only a thirtieths 
Treatment The existence of aluming in meteoric stones being coii- 

with sulphuric firmed bv means of vitriolization, which likewise detects the 
acid necessary ‘ ^ 

Co a perfect presence of this eurth in hornblende; though it escapes us, 

a!ialy;»is. when we proceed to the analysis of these substances by 

means of caustic alkali, since the able chemists I have cited 
make no mention of it ; it is necessary, for the purpose of 
an accurate analysis, to have recourse to the two methods, 
gilejc. The silex, or quartz in a state of division, mentioned as an 

integrant part of most stones, may be notbiiig, in many 
cases, but the result of the decomposition of igneous suits 
with base of natron, the fixed alkali of tartar having more 
affinity with acids than natron bus. 

Meteoric stone fracture of meteoric stones making known but very 

cut and po- imperfectly the arrangement and brilliancy of the native 
hshed. include, I resolved, in order to examine it:on a 

large surface, to get a vase turned from an aerolite of Salles 
near Villefrunche, in the Lyonese. - It was found diffictilt to 
fufiiion, because "irregdUr s^dinters broke off before ' the 
tool ; in consequence recourse was had to the file, and to 
rubbing it.di^y'ort a plate oF cast iton covered with powdered 
gritstone find emery. 

The last polish was given with emery and Venetian tri- 
poli, using no water, that the iron might not rust, 
its The^vase, whieh I offer to the inspection of the lostitutei 

ill this state, exhibits parcels of Irdn^' of irregular configurations, which 
have a silvery lustre^ intermingled with very small spots of 
a greenish yellow, disseminated in a qnartzose gangue of an 
a^hen gray. ^ ^ 

VL 
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VT. 

/Wfcr fiom Mr. Ram passe, / orwier/y Officer in the Ccrsiam 
IJght Infantry^ to Mr. Cuvter, oii a Calcareous Breccin 
containing fossile Bones found in Corsica*^ 

SIR, 

Mentioned to yon a calcareous earth containing bones Calcareous 
^(hich I bad found in Corsica, and which rni^ht not appear 
indifFerent to a man of science ; but I did not enter into any Corsica, 
particulars on the subject. Having at present Viefore me . 
the memorandums 1 made of my geological travels in that 
island, I shall give you an account of that very curious 
earth, acquainting you with all the circumstances that gave 
rise to its discovery. 

Visiting the north part of the environs of Ba^tia, tliat IMl ncai Ba*-- 
faces the east, and desirous of visiting likewise the upper 
part of the chain separating the gulf of San Fioren/o 
from that of Babtia, I took my departure from the seashore 
near the Jesuits tower, distant from the city about a mile 
and half. I ascended a small narrow hill, the steeply slo- 
ping sides of which are full of rocks, some in their natuitil 
situation, others loose. When I had proceeded on the hill 
to the distance of about a mile and half from the sen, and 
about two hundred yards above its level, being on the side enntaininira 

opposite to that on which I began my walk, a conbidcruble 
, : « , 1 - . careo us Slone 

ledge of calcareous stone presented itself to my view in an 

oblique situation from south to west) steep, and having on it 
the appearance of an irregular column, reaching from top to intersected 
bottom, with a brownish red grountl ; and at a distance three jpcr^endicular-^ 
others much shorter, being only two or three feet high* The different" ap 
rest of the rock was ef a blue ground mixed with white.' On pearance. 
examining this vast mass of stone, I perceived that a quarry 
had formerly been opened^iii it ; and desirous of kneywing at 
what period, 1 inquired conceruiifg it of some of the vlne^ Formerij 
dressers, among whom were some old inhabitants of the vil- quarried* 
lages of Santa Lucia and Lcville, near tha spot. They told 

* Journal de Physique, vol. LXVi p. 496# 

' You. XXIV— Nav. 1808* O 
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me, that in 1774 a great quantity of stone had been taken 
from tills place, to build several houses, and walls of ertclo- 
suiTs among tlie surrounding vineyards. In fact this calca- 
reous mass had been ivroiight so much in one part, that it 
wa^oot more than two or three feet thick ; while the other 
part, which was yet untouched, was tw^enty-five or thirty : 
which led me to judge, that the gener.nl height of the whole 
insiss uiight have been about five and twenty feet. 

Ibis ledge, about seventy or eighty ^^ards long, w'as inter- 
sected in some parts from top to bottoin by a reddish 
brown eartli ; very hard, and as it were enchased in the 
ro<?k, as I have said, iu the shape o(* irregular columns. Be- 
fore the opening, of the quarry, this earth exhibited four co- 
la inns, one of which alone remained entire, and sloped 
from its middle to the top. The otlier three exhibited only 
about two feet of the shaft, reckoning from the base, the 
rest having been cut away with the rock. Each of these 
columns was from three to four feet broad, and from fifteen 
to eighteen thick. They, as well aathe rock which appeared 
to enclose them, were imbedded in the mass of earth at 
tlieir back, throughout the whole of the extent of the ledge 
both in length and height; which must formerly have exhi- 
bited the appearance of a very extraordinary intercolumnia- 
tion, both on account of the colour of the earth, which was 
very different fiora that of the stone, and from the irregula- 
rity of these columns, which had altogether the appearance 
of bO many distorted walls, con jtvucted in the interior of tlie 
stony mass* 

I had before had an opportunity of observing a similar 
natural architecture in other calcareous ledges still more ex- 
tensive than this, as those situate to the south near the 
city of JSastia, on the estate of Messrs. Palluvicini of that 
city, in which appears, independent of a resemblance of 
pillars of a blackish gray, an earth not so hard as that men- 
tioned above, of a dififerent colour too, and not so thick, 
which arranged hori;?onlally in strata between the beds of 
stone, but containing, only small nodules of the sazne earth 
harder than the body of the earthy mass. 

From the mines sprung in the quarry, this brownisih red 
earth, being blown up with the rock to which it appeared 

to. 
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to ailhere, was scattered about the bottom of the quarry ici 
large blocks. These blocks, v/hea blown up, had left 
large vacuities in their old place, in which were observable 
a number of cavities five or six inches in diameter. 

This vast ledge is in tlie midst of a wood of wild and do- situation ot 
mestic olive-trees, on the ridge of the hill 1 have iiieulioned, struium. 
where it forms a sort of little mountain. It is surrounded 
also hy a mimher of blocks of stone, likewise calcareous ; 

.some of which, having their angles broken off, ap[)ear to 
have ulread}” undergone n change of place; while others 
perhaps have come from the ledge itself, for there is no 
doubt, that it was formerly more extensive, than when the 
quarry was opened in it , since every thing indicates a derange- 
ment of things in this ))lace. This ledge, of a circular form, 
rests principally on a heil of the same reddish brown earth, 
perfectly resembling that which composes the columns, and 
a blackish vegetable mou^J forms its base. The north and 
east are the two points, towaid which the part wrought looks; 
and tlmt untouched faces ttie v/e»t ; so that the whole ledge 
forms a semicircle. 

On attentively observing this calcareous mass, I perceived TbcinterpoM-i 
that a number of little bodies, which appeared to me ho- coiiuiii- 
mogeueous, were embedded as it were in the biow'iiish red 
earth, and, being equal iu hardness to the stone, induced 
me to give it the name of calcareous breccia. 1 noticed 
three different kinds of these small bodies : some of a caica- f.agmont^ of 
reous nature, and a rhomboidal figure, inserted in it in sui.e*, 
groupes; others of a refractory nsltu re, with the aspect of a 
ibliaceous granite, containing little lamiries of mica in a 
st^ite of alteration'; and lastly little round long bones, perfo- 
rated atone end, and destitute of spongy texture, which ap- andbonw. 
peared tb me tibias of some large bird or small quadruped. 

Continuing iny remarks, and desirous of being hiore iitlly 
acquainted with the contents of this earth, I attempted to 
break several blocks, to gpt a good specimen. Not being 
able to accomplish this without a great deal of trouble and 
exertion, and my curiosity not being satisfied, 1 bethougiit 
myself of recurring to the cavities and vacuities, which tlie 
blowing up of t{;e rocks had laid open. Iu fact by this 
means 1 was more successful, and with less labour ; for 

O ^ without 
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Brilhout much trouble I separated with my hammers front 
these cavities, the sides of which were already shaken by the 
explosion of the mine, the fine specimens I brought away,, 
and which 1 take great pleasure in sending to you for your 
examination. 

■fwro spcci- large specimen, and in the small one which was 

broken off afterward, may be diatinguished a head ; a pretty 
large rib, the spongy texture of which is converted into 
earth ; and other bones, that appear to have belonged to 
small quadrupeds. The leg, thigh, and foot bones, and 
other bony parts, observed in other places, appear to be 
those of birds ; and lastly in other specimens are portions of 
shells, that I believe to be of the helix genus. 

A simrar This earth, or calcareous breccia, having led me to va- 
Gn?niliar”^^ rious reflections, I would willingly add to the circumstanees 
Ceitc, and I have related important details, to whidi its discovery 
leads ; hut it would swell ray letter too much, to trace the 
cam es that have produced these interesting facts. I shall 
only say, that a similar earth has been found at four different 
points of Europe, Gibraltar, Cette, Nice, and Corsica: and 
as these four points, compared with all Europe, may be 
considered as one, I conceive, that the discovery of this 
earth in Corsica not only indicates this island as the point, 
to which the vye of him who would observe the grand revo- 
lutions, that every thing aiiDOuoces to have existed, should 
be turned ; but also becemifa a fertile source of luminous 
ideas respecting those gre^ oatastrophes, that have taken 
place at a very remote period in this part of the Mediterra- 
nean. Time, and tours undertaken and pursued without 
interruption, can alone acquaint us with the extraordinilry 
^ents, some proofs of wfiichbave already been found by en- 
lightened men. 

^ Jlfr. CvtriBR*8 Answer ft) Mr. Rahpas^e. 

The bones be- I have been greatly interested, sir, by the observations 
nu/lafomys.^ y®" communicated to me respecting the bony breccia 
^ of Corsica, and have examined with the<i greatest care the 
bones they contain. Aqiong them is ahead well charac- 
terized, 
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teiiz<?d> which mnst have belonged to the genus lagomys, 
of which there are at present but three species kuown^ all 
of them discovered in Siberia by Pallas. * 

It would be a subject of some curiosity, to examine these ^ . 

^ 1 1 II-/. . • Farther inqm- 

breccia still farther on the spot, and obtain from them a ries respccung 

larger quantity of bones, in order to discover whether these pointed 

animals were buried there in great numbers; whether the 

bones of other auiinals accuiupany tneui, and, if so, of 

what countries these are natives; and luAtly if their bones 

are. worn, broken, and have the appearance of having been 

brought from a distance. 

You are aware, sir, without my entering into the subject, 
how much light the solution of all these questions would 
throw on the history of the revolutions of our globe, at pre- 
sent so obscure. 


YU. 

Extract of a Letter from Professor PicoT of Geneva to the 
Editors of the Bibliotbdque Britannique*, 

Shall first speak of that beautiful comet, which excited ^ ^ ^ 
such a lively and general curiosity last year [1807]- Disco- 1307. 
vered in September, immediately after passing ite peri- 
helion in the constellation of the Serpent, it travelled the 
following months nearly at the rate of degree a day in 
those of Hercules and the Lyre. Imperceptibly diminishing 
in instre as it increased its distance from us, and even ceas- 
ing to be visible to the naked eye, it was followed only by a 
few astronomers in those intervals, when the fogs and winds 
permitted observations to he made. Mr. Gibers availed 
Ikimself of these iavourabik moments, and observed it till the 
19th of February, when his labours were interrupted by 
an illness, from which he was not recovered the of 


* Jour&l 4« Physique, vol. LXVII, p. 133. 
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April, when his letter to me is dated. Mr. Bessel, the 
coadjutor of Mr. Schrocter, in his fine observatory at Lilien- 
thal near Bremen, was able to follow it till the Q4th of Fe- 
bruary ; and by bim were calculated the elements, that will 
appear in this paper, from the observations made at Bremen 
and Lilientbal. 

He imagines, that he can determine the period of the re-^ 
turn of this comet to its next perihelion. According to 
him its revolution in its orbit is lf)00 years : but Mr. Gibers, 
says, that we cannot depend on the accuracy of this deter-» 
mination. It is much to be wished, that he, or some other 
astronomer, would collect at leisure all the accurate obser- 
vations of this beautiful comet, made at different places, re- 
vise these calculations, and endeavour to arrive at a pro- 
bable result. The reappearances announced of two comets; 
that of 1456, which has been seen four limes, and that of 
1532, which has been seen twice; deiiionflrate the general 
proposition, that these returns may be pi-edicted. If however 
Mr. Beshd be near the truth with respect lo the length of the 
revolution of this comet, the approaches it may make dui> 
ing so many cpiituries to the large gravitating bodies be- 
longing to our system may occasion perturbations in its 
course, of which no calculation con be formed. 

To finifli this article of cornets, I (hall annex the elements 
of the last twenty-one from Mr. Gibers. They are va- 
luable, both because he himself h^s observed them, and 
calculated several of their elements, namely^ those liiark^ 
with a star ; and because they determine witli more precision 
than the Comioiss'aiice des Temps one of the most essentia^ 
circumstances fpr the calculation of their periodical revolti- 
tioiis, namely, the precise«in8tant of their passing their pe- 
rihelion. 1 set out with the nuroeratron of Pingr4 in his 
ComeiograpkiSf to indicate the number answering to eac|i 
of these last comets in the complete catalogue of those, the 
orbits of which are ctilculated. 
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ON COMIrlTS. 


SOO 

Gcneial con- 
clusions. 


PerlhcHoii dis- 
tance. 


Direction. 

Longitude cf 
node and 
perihelion. 

Difference be- 
tween comets 
and planets. 


• Kot owing to 
chance* 


la this table the reader may perceive, 

1. That, during the last eighteen years, observations on 
comets have been more frequent than ever; and that 
the vigilance of ubtronoiners lo discover new ones has 
equalled that they have employed in discovering also new 
planets. 

i That, of the comets observed, those winch in their pe- 
rihelion have approached the sun nearer than the Earth's 
mean distance from it are double the number of those, the 
perihelion of which exceeds this distance* Four of .them 
have approached nearer to the sun than the tenth of the 
Earth's mean distance, and four others nearly within one 
iiftii of it. 

3, That, with regard to the direction of their motion, 
twelve have been retrograde, and nine direct* 

4. That, as to the longitude of their ascending node, and 
of their perihelion, it answers indifferently to the 360 degrees 
of the circle, on which that longitude is reckoned. 

Nothing in the solar sj^stem is more remarkable, than the 
indetermiuateness of the places of the orbits of comets, of 
their inclination in all angles to the plane of the ecliptic, of 
their eccentricities, of the place of their perihelion, and of 
the direction of their movement, if compared with the pre- 
cise determinations to which the planets are subjected* The 
prbils of the latter are nearly circular, and very little in- 
clined -to the plane of the ecliptic : all the planets, both pri- 
mary and secondary, move in the suine direction, froip west 
to east ; and those; the rotation of which we have he&i able 
to observe, turn on their axis ^n the same direction* . Thus 
the planetary system, says Mr* Laplace, in his Systhnt du 
Monde f displays to us fort^irtwo movements in\t)ib direction, 
and it is four millions of millions to one» that this arrange- 
ment was not the , effect of chance* jDifferent final causes 
therefore must have presided over the diftereut formadon 
and destination of the planets and epmets* 


VIII. 



OH TiiE IH4P£ OF STILLS* 


aor 


VIII. 

On the Injluence the Shape of a Still has on the Qualily of 

the Product of Distil laiion : by Mr. Curaudau, Member 

of the Pharmaceutical and several other Societies 

HEN Mr. Chaptal pointed out the fault of our com- shallow stills 
Biou stills, and proposed to substitute for them broad and proposed by 
shallow alembics, i was one of the first, to consider the re- 
form as^very useful, and at the same time highly conducive 
to the interest of the distiller. Accordingly, having had 
occasion to write on the same subject, I proved, timt I coin- 
cided in opinion with Mr. Chaptal, by extolling the advan- 
tages, that shallow stills possessed over deep ones. 

Though [ had no foundation for my opinion but theory, and recom- 
and the particulars advanced by Mr. Chaf>tal in support 
the system he proposed, I was far from thinking, that I 
should have to retract the assertions 1 had made, and that 
experience would destroy the plan of reform, the adoption 
of which I had sought to promote. 

However, us it is the duty of a man, who studies useful but his opinion 
improvements in the arts, not to compromise the progress changed, 
of science, or sacrifice to selfiove whatever tends to correct 
the ekrours, into which he may have fallen, I hasten to 
communicate to tbe physical and mathematical class of the 
Institute the 'observations, that have arisen from the ob- 
jections made to me by those, who have employed shallow, 
stills. 

In deep stills, the liquor, at a certain time, receives more In deep stills 
heat, than it gpves off by evaporation: the temperature then nwre 
may rise, till it reaches the term at which the ebullition is 
complete, an essential condition for effecting the combi na- and finer Ra- 
tion of the alcohol with«the aroma of the wine, before it is 
separated from it. 

No doubt shallow stills greatly shorten the time of distil- Distillation 

lation; this is a fact, on which all distillers agree : but thev ^ 

^ J shallow vnes. 

* Sonnini'8 Bibloth^ue phybico-Cconomique, 1808, tom. I, p. 106. 

say 
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From the practical observations of Mr, Ciiraudau we 
may infer, as indeed he hints in his 6rst general conclusion, 
that the shallow still is preferable, where the object is to 
prevent the peculiar flavour of the liquor distilled as much 
as possible from rising ; as in distilling from malt, or me- 
lasses, the common materials in our country : and this not 
only on account of the saving in time and iuel, but of su« 
periority in point of flavour. Ou the contrary, in respect 
to the simple or spirituous distilled waters, as they have 
coniinonly been called, where a full impregnation with the 
peculiar flavour of the vegetable substance employed is de- 
sirable, a deep still would appear to be preferable. The 
proper propoitions for stills for some of the flner produc- 
tions of this kind however may deserve a particular in- 
quiry. C. 


IX. 

i.hi Vegetable A stringent Sm By John Bostook, M.Ih 
Communicated by the Author* 

/ciion of rc IIIHI I was engaged with the experiments on the 

results of some of which 
I have already transmitted to you, 1 was led to observe 
the action of a number of reagents upon the different as* 
tringeut substances which I employed. The -conclusions 
that I have been induced to are, in some respects, dif» 
ferent from those adopted by the most approved systematic 
writers, as well as by those experimenters, who have par-i 
ticularly directed their attention to this class of bodies. I 
propose to confine my remarks in tl^ flrst instance to the 
gall-nut; hnd having adopted this as a kind of stanchird, I 
Ebull afterward make a few cimpar^tive observations on 
calcchu and the extract of rbatany, substances which have 
been considered analogous to galls in tlieir ^chemical pro* 
perties. 


Ill 
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In Aikln’s ch6tDica] dictionary* we have an account of GalN imt ho- 
the great diversity, which exists in the structure and oppear- 
ance of diflerent gall-nuts, a circumdance whicli appears 
previously to have been but little attended to. I have found 
my observations to correspond with th.ose of Ike Mr.’ Aikiris, 
and to be fully confirmed by iny experiments. Although 
the same quantity of materials be employed, it is very sel- 
dom that two infusions of galls are obtained of the same 
strength, and I have found the difference amount to no less of 

than 4- of the whole weight of the solid contents. In gene- 
ral, however, if finely powdered galls be infused id ten times ir^ol.d con- 
their weight^of boiling water for two hours, a fluid is pro- ‘ ’ 
cured containing tV of its weight of solid matter. An in- 
fusion of the same strength will generally be obtained, if vhc 
powdered galls be macerated in ten times their weigiit of 
cold water for 24 hours. If powdered galls be boiled or in- 
fused in hot water, the fluid is commonly, though not al- 
ways muddy, and does not become transparent, until it has Dcrfction, 
been kept for some days, or even weeks, and a considerable jD^si-'on, 

part of its contents have separated from it, in tlie form of ^ 

mould or sediment. The muddiness is not removed by fil- ct.p a^'r^^r 
tering the fluid, and there is often consldera]>]e difficulty in ^'^'tration. 
passing it through the common bibulous paper. This mud- 
diness renders the warm infusions improper to be employed 
in ex[)eriments that require any great degree of delicacy. 

If the galls be only coarsely powdered, warm water still sucje^iiT* hot 
produces an opake infusion, but if successive portions of infusions loss 
warm water be applied to the same galls, the infusions will 
gradually become less and less mudd}^ until after the 3d 
or 4th they will be transparent ; but the period w^beti the 
muddiness ceases is not the^Aaove in all cases. It is probable, Some part ren- 
tbat the muddiness in these ihflances does not depend upon bfe^by'the** 
any part of the galls which is originally insoluble, but upon heat, 
some one of their constituents which is rendered so during 
the process; for if a transparent infusion of galls be slowly 
evaporated, and the residue be aft^ward digested in cold 
water, a perfect solution of the whole can no longer be ob- 
tained. Facts of this kind have been frequently noticed 


* Article, GAlI-nnf. 
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in the analysis of vegetables, and have been generally as- 
cribed to the extractive principle, which is said to become 
insoluble by the absorption of oxigeii*. It seems, that in all 
cases, the more finely the gall nuts are powdered, the 
stronger is the infusion, which equal weights will produce. 

A considerable proportion of the gull-nut is soluble in 
water, but for this purpose it is necessary, that several suc- 
cessive infusions be employed. Water will readily take up 
-jV of its weight of the soluble part of the galls f; atid yiet if 
a quantity of -the powder be infused with SO timesf its weight 
of water, a 2d quantity will extract homething which had 
escaped the first infusion. This circumstance is partici}«< 
larly noticed by Trommsdorf ; for although he infused galls 
forjthree days in above twelve times their weight of water, 
yet it required four of these infusions to remove all the solu- 
ble matter 1. The proportion of matter, which remains in- 
soluble after these successive infusions, has been very va- 
riously eili mated. Mr. Deyeux speaks of the insoluble 
part as a very small quantity, without stating its amount § j 
while Mr. Davy informs us, that he had 315 parts left out 
of 500, or nearly ^of the whole jj. In four diifeicnt triah 
which 1 made with a good deal of care, I found the residues 
to be in the difi'erent cases nearly as f, -J-, «wd of the 
whole. In these experiments the number of successive in- 
fusions was from 12 to 14, and the quantity of water em- 
ployed at each infusion w'as ten times the weight of the ori- 
ginal quantity of galls. Whnt is left is a dark coloured and 
hard body, upon which alcohol and the caustic alkalis have 
no action. Muriatic acid, by being boiled on it, breaks it 
down into small pieces, and is itself tinged of a liglit brown 

* Fourcroy, Analyse de Quinqutii^^ Ann 4e Gbmi. VIU, t22, & alibi, ' 

Systenie, Vll, Sl2. 

Davy, rhilos. 1 rany. 1803, p. 237. 

Thomson's Chcin, 107. 

Aikins| Dictionary, Art* Extract, p. 4?2. 
f Mr/ Davy formed infmions, which contnined between and ^ 

l-8tli of ilicir weight of solid matter. Phil. Trans. 1803, p. 240. 
t Thomson’s Chemistry, 11, 355. 

^ Ann. dc Chim. XVII, 11. 

I Phil. Trans. 1803, p. 251. 
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colour ; potash throws down a very minute precipitate from 
the acid, while the residue is rendered quite black, and 
strongly resembles charcoal powder; a circumstance which 
seems to show, tliat the blackness of charcoal is not rieces- Blarki.ess of 
sarily connected with the the process of combustion or oxid- 
ation* with oxidation* 

III forming iufuiions of galls it occasionally happens, that Green tinge* of 
we obtain them of a bottle-green hue. Mr. Deyeux and hifusioa 
Mr. Davy both mention this as occurring in the latter in- 
fusions, where the same galls have hud repeated quantities 
of water poured on them*; but it never occurred to me to 
observe the green colour under these circumstances, while, 
on the contrary, I have met with it in an infusion of fresh 
galls, where no shade of green could be observed in any of 
the subsequent infusioiifi. It is uttnbuted by Mr. Deyeux 
to a green colouring matter, which he enumerates among 
the constituents of the galls ; while Mr. Davy asciibes it to not own s 
tlie gallate of lime. My observations lead me to question 
the accuracy of this latter opinion. In the first place it ^ 

>eenis an almost decisive objection to it, that, if lime water 
be added in small quantities to the recent infusion of gal’s, 
so that the tan be not precipitated, the green colour is not 
produced; yet in this case the lime must be employed in 
saturating the uncombined gallic acid, and thus forming the 
gallate of lime. In one of the greenest infusions that 1 ever 
procured, the oxalate of ammonia did not produce the least 
effect, while the jsubsequent addition of the most minute 
portion of lime water immediately caused the precipitation 
of the oxalate of liine. If to the infusion of galls pure pot- Effect of re- 
ash be added, the brown colour is at first rather increased, agents in pro- 
but after some time a shade of gyeen becomes visible. The limvllfg ihe^ 
effect is^ pinch moi;e speedf^aud more decisive where the 
carbonate of potash is employed ; a similar effect is pro- 
duced by lime water, except that the green is more of the 
gittceous hue. In all these cases the green colour is instantly 
removed by an acid ; wiiere potadk has been employed the 
fluid acquires a reddish tinge, and Vbere lime water was 
lined, a delicate violet. The green colour always disappears 

* 

• Pefeax^ ubi supra, p, IS| Davy, ubl iiipra. 
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by exposure to tlie atmosphere, and it is also removed hy 
boilings although in this Utter case it is partly reproduced 
after au interval of two or three days, but tinally. disappears. 
There seems to be an analogy between these changes, and 
the effect of acids and alkalis on many other vegetable sub- 
stances, they arc rendered green by an alkali, and are red- 
dened by an acid. But the resemblance does not bold gopd 
in every respect; for the alkaline mixture loses its green 
lour, although its alkalescent properties continue * 'and I 
have observed the green colour .to be removed by lime and 
ammonia, while, on the contrary, I hate obtained infusions, 
which have exhibited the green colour,* Md yet bj’’ the test 
of litmus have proviid to be decidedly acid. The green co- 
lour, wherever it exists, is iirimedUtely destroyed by the 
acetate of lead*. With respect to the existence of lime in 
isalls. the infusion of gulls, the experiments which I have made on 

the sulijcct lead me to conclude, that, although it may exist 
in the goll-nut, yet it is not taken up by the water. 1 have 
added to the recent infusion of galls both unconibined oxalic 
acid, and the oxalate of ammonia, without any precipitate 
being produced. If the ammonia be in excess a consider- 
able effect takes place, but this ii to be ascribed to the union 
cHF the uncombinpcl alkali with the tan. 

If the infusion of galls be kept for any length of time, it 
always beedmes covered with mould, and a sediiuent also 
falls to the bottom of the vessel. The mouliling has been 
attributed by Deyeux, Tromrasdorff, and others, to'th^ pre- 
sence of mucus, as' mucus is said to be the only substance^ 
• which is capable of supporting this species of vegetation 
I conceive,, however, that this opinion is not correct and 
that, even if there be any /liij^in the tnfusioh, to #Bteh the- 
name of’ mneus properly aj^es, it not 
cause of the formation of the mould. The muriate of tin, 
and the solution of arc the two principal reagents, 

* 

* I employ the term acetate ef had in the restricted sense, in which 
it is u<>ecl in the new Pharmacopcp’a of the London College, where 1 may 
remark, the distfnction,ii#hich.I pointed out between Goulard and ce* - 
russa acetata is recognized, and the appropriate nomenclature adopted. 
Powi Ts Translation of the New Pliarni. p. l57. c 

f Ann. de Chem. XVll, 15^ and Thomson's Chetn II, 350. 
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OS VESETABLE ASTRINGENTS. 


209 


wliicli are employt^d in the analysis of galls, the firft being 
supposed to indicate the presence of the extractive principle* 
the latter of the tan. The accuracy of this dednclion 1 shall 
hereafter examine, hut admitting it for the present, I may 
observe, in the first place, that an infusion of '^alls, which, 
when recent, was copiously precipitated both by the muriate 
of tin and by jelly, after it has undergone the process of 
moulding, will be found no longer capable of being acted 
upon by the first of tliese reagents, while the eftect of the 
second is very considerably diminished. Secondly, if suc^ 
cessive Infusions be formed from the same galls, it is only 
the first infu«ioi)s, which are capable of moulding, and it is 
these only which form a precipitate with the muriate of tin 
and with jolly. Hence we may conclude, that the cai»acity 
of moulding is intimately connect efi botli with that part of 
the galls which precipitates the muriate of tin, and also, 
though perhaps in a less degree, with the tan*. 

Ill 

* 1 think it probable, that by proper management, an infusion of galls lufusion of 
might, by the operation of moulding, be deprived of all its tan, as well a» galls might 
of what has been called the exi/act. 1 kept a qupiitity of the infusion W^^^kaps be de- 
exposed to the atmosphere for several weeks, and from time to time Ue- tan by raouliu 
stroyed the coverbig of mould as it was produced. Long after the in- ing. 
fusion ceased to be affected by the oximuriate of tin, the inouH conti. 
nued to be formed, and the power of affecting jelly obviously decreased, 
until at length it did no more than produce a degree of turbidiiess with- 
out throwing down a precipitate. At this petiod, however, the whole of 
the fluid became so filled wiUi the remains of the mould, and with the 
li^sedinent drhich was deposited at tlie same lime, that the experiment 
could not be pursued. Trommsdorf, as I have noticed above, attributes 
the formation of the mould ip mucui^ and even employs this opeiation to 
remove this substance, in order tan In a stale of purity. 1 

could 1^ process, becau *1 was not in possession of any per- 

fectly pure alcohol, which is essential to its success. 1 would be under- 
stood therefore as speaking with much difilddace, when I observe, that 1 
doubt whether it will be found practicable. It gees upon the assumption 
of the two data, that the extract alone is reniliFed insoluble by (he appH- 
cation of heat and by exposure to the atmosj^eie, and that the mucus 
aloiic is separated by the moulding, both which, according to my experi- 
meats, arc incorrect. Mr. Deyeux hims^f has observed (a), that Ore re- confined fo*'^ 
sidue obtained by evaporating thejtincture of gaHs, when dissolved in mucilage. 


(fl) Ann. Chem. XVII, IjJ. 


VoL. XXIV-.N 0 V. 1809. 
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To epcuking of the muriate of tin it is necessary to olj- 
revve, that there exist two well known varieties of this salt, 
which cliilrr, both in the relation of the arid to the metal, 
and in the sUite of oxidation of the metal itself. The latter 
is perhaps the more e>sential difference, and it is that to 
which their characteristic etfects upon the oximuriate of 
mercury, and the nitroiiiuriates of gold and plating, arc re- 
ferred. iioth the muriates of tin seem to conti|ip*'jin excess 
of acid, or to be in the state of supermoriutc^, but it will be 
sufficient at present to distinguish them by tbeAitlesof mu- 
riate and oximuriate of tiiK 'The muriate is. by 
simply boiling tin in tnuriailc acid, and presefving it care* 
fully excluded from the atmosphere, and keeping a small 
quantity of the undissolved metal immejrsed ip the fluid. 
The oximuriate is procured, either by permitting tin to dis- 
solve in the riitrnrnurialic acid, or peihaps ipore accurately, 
by forming a nitric oxide of tin, and then dissolving this 
oxide in muriatic acid ; this latter is the method that [ have 
generally adopted. In order to ascertain, that the fluids are 
accurately formed, it is proper to examine their eflccts 
upon the oximuriate of mercury, and the nitromuriates of 
gold and plutiua; the muriate of tin, in consequence of its 
strong affinity for oxigeii, throws down from the first a gray 
powder, from the second, wliat lias been galled the purple 
powder- of Cassius, and from the platina, a reddish brown 
precipitate. The oximuriate of tin has no effect up^u these 
solutions. I have not observed, that any differeuce hba been 
noticed in the effects of these two muriates upon as%:iiigent * 
infusions, nor indeed is it slated which of theiri hhsJ^een 
employed*, yet their action W by no means identical, As I 
have >foiind the muriate tf less deHcate reagent fqr the 
difierent inifusioos than the oxipiuriaj^e, ( have emplbyiednbe 

water, is subject 16 mould ; a fact which I have had occasion to notice, and 
which seems almost ihi^ni^uiible with l^s opinion of the connection be- 
tween (he mould and inncair 1 have also found, that Mr« H^tchetfa ar« 
tihc'ial tan is capable of modldioj^/ 

* Davy, Proust, and Otherb denominate the substance upon which ihaf 
operatt' the mufiaii* of tin; but fiom the eflecis which U produced, 1 ap« 
prebend it must have been either what 1 have styldd the oximuriate, or a 
mixture of the two. 


latter 



ON VI'GETABLB ASTRINGENTS; 


£11 


lattfr ill my expcritnnntg. In operating with the oximu- n^rc^nt lor as- 
riute ofliii there is a circumstance to be attended to, which 

blOUb. 

may interfere with the results ; when the aqueous solution 
of this salt is very much diluted, it becomes insoluble, and 
a precipitate is formed, which in experiments on vegetable 
infusions might be mistaken for the eflect of a combination bat iti« pr ei- 
of the oxide of tin with some of the constituents of the sub- 
stance sunder examination. The precipitate seems in tliis 
ruse to depehd upon the water removing a qbantity ot super- 
ahunckl^t acid, whli;h is necessary to render tlie salt soluble 
ih water ^ Having had occasion to make frequent use of 
the o'xikiuYlate of tin as a reagent, I wished to ascertain what 
degree of minutentJss it possessed as a test for tan or extract, 
and for this pvir}»o^, an infusion was formed by macerating 
a quantity of finely powdered galls in eight times their 
Weight of cold water for twenty-four hours. Portions of 
this infusion were successively added to 10, 20, 30. 40, and 
50 times their weight of w'ater, and even in the last in- 
stance the oslmuriate of tin caused a slight precipitate, but 
no effect could he perceived when the infusion was mixed 
with 100 times its weight of water. The nitroinuiiate of 
tin seems to be nearly as delicate a test, and tliey are both 
considerably more so than the simple muriate. 

I have had occasion to refer to the effects, that are pro- Twelve sne 
dUced by subjecting the same portion of galls to a ^^uml-.cr 
of successive infusioDSj atid 1 shall now describe these tflecls ^ 

a liftle more fully. A quantity of finely powdered galls was 
infissed ill teu tioies its weight of water, kept at the boiling 
heat for an hour, and then suffered to (land until the follow- 
ing day, when the fluid was (kawn off ; thb jsatne quantity of 
watisr theu^addtid to tlHF residue, which was boiled as 
befoNf, and the operation .was repetited for twelve sueces- 
siye days. l''his twelflh, infusion warcolburlefs, it afforded 
Ro precipitate with jelly or the okimiiriate of tih^ and only 
a slight gray tinge with fhe oxisulp^Rte of iron. These in- 
fusions were kept for a fortnight^ and were then cxuiniiied. 

*l'he first infusion contained a large quantity of sediment, 
and was covered with a thick coating of mould. T he 2d 


and 


* Berthollet, Stat, Chim. II, 457. 
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ond following infusions, up to thfe 7lh inclusive, w«rB ttlsO 
more or less covered with mould, and had deposited a sedi* 
ineiit, but the fluid was now in all of them transparent, and 
of diflerent shades Of brown. The remaining infusions, after 
the 7th, had niulergqi^e no change, their colour was very 
Successive in- bright, and in the two last, scarcely perceptible. A cotn* 
wauT. parative experiment Was made at the same time with ano<^ 
theV portion of galls, which Was subjected to tlrelrntfie ope*- 
ration, except tKat it was h6t boiled^^ but ontjr Ytilltered 16 
remain for tWenty^fout hours ajfc the comniotn of 

the atmosphere. The cold infusions were generally 6f fi 
deeper brown oolbur, they t^ntlnned to act u|^bn th^ re-* 
agents longer than the warm infustoVis, so that it Was not till 
after the 14th, that the effect of the iron ceased be visi^ 
We. Generally the cold infusions begin to mould sooner 
than the warm ones, but I thought that they d^ositedless t>f 
EfFocts of re- the sediment. The eflec'ts of the three reagents, jellyy the 
ovimuriate of tin, and the oxisnlphate of iron, upon the in- 
fusions were noticed in every instance when they Were flift 
formed ; in the earlier infusions the precipitates were very 
copious, but their quantity gradually diminished, until first, 
they were no longer produced by the oximuriate of tin, and 
shortly after by jelly, but it required a considerable number 
of additional infusions to exhaust the vrhole of the gallic 
acid. If the in(\isions be forint as in the abovo expeti- 
nient, it generally happens, that after the 7th w 8th peiiod 
tlie oximuriate of tin ceases to produce a pYCc^iMte, Ji^y 
continues to be lierceptiMe fbr one or at \wost tw6 tefusibtis 
more, While the iron pfodueed the black stain Wntil the IfiftK, 
1 3 tb, or 14th infusion. ^ 

R-Jllc acid When the^ three reagents ahovO are Wdded ta, 

johibl^thlin infusion of galls at different lengths of time- after its for* 
fan. mation, the iron it the first which prbchrc'es ani^effect; While 

the jelly and the oximontte df tin cOmiWence later, tnd 
nearly about the samfe'pK^od. The gallic acid h So tOadily 
soluble in water, and it is detected with so much minuteness 
by the oxisulphate of iron, that almost at the sanae inatant 
that the galls are added to the water, does the fluid become 
capable of producing the gallate of iron. 1 have uniformly 
found the effects of these reagents to follow this order, al« 

though 


GiiJlIc a*;id 
more leadilj 
soluble tlian 

fiUl. 
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though it \b generally stated, that gallic acid if less soluble 
than tan*r Bnd it if upon this principle, that Mr. Biggins 
founded his process for ascertaining the relative proportion 
of ten and gallic acid in the different substances employed 
in the formation of leatherf. 

The solubility of the tan and the extract, so far as their Tan and ex* 
presence is indicated by jelly and the oximuriate of tin, ap- 
pears to be nearly e< 4 ual. ^Tbif is also contrary tp the gene- solubility. 
fal\y received opinion^, but I ground my position upon the 
folloiv^ing experiment. A quantity of galls was employed 
ip the^ state of coarsp powder, iq order that it might more 
readUy fpbside from the infusipcl.^ The proportion of the 
galls, and the length of time occupied in the ipfusiou, were 
gradually diminished, until I found, that by infusing t^e 
galls in dfty times their weight of watpr for only live mi- 
nutes, a duid was obtained, capable of forming precipitates 
with Jelly and the oximuriate of tin, which were barely visi- 
ble* but as far as could be judged by the eye, equal to each 
otlier. 

Beside jelly, the muriate of tin, and the Qxisulphate of Other reagents 
iron, there have been other agents employed in the analysis 
of galls. Of these the principal are the sulphuric and mu- 
riatic acids, the carbonated fixed alkalis, the aluminous 
•alts, lime water, and the acetate of lead. I'he acids have Acids, 
beeq considered as acting principally upon the tan, and witli 
this view have been proposed as a means of separating it 
from the other ingredients of the infusion§« They are, 
however^ lei^ delicate tests than jelly ; for 1 hgye found, in 
the successive idfusious, that jelly still throws down a consi- 
derable precipitate, when they have cea^d to act ; of i^e 
two, the sulphuric is the delicate. Nearly the same 
remarks apply to the carbonated alkalis and to lime water, Limewater. 
as to the acids ; they both throw down copious precipitates 

* Seguin and ChsuHsier, yourn. PolyC. ly, €78. 

t Plul. Tfuw. 1799, 26l. TUomson’s Pourcroy, III, 93. 

{ Davy, Phil. Trans. 1803, p. 234. 

§ The proposal seems to have been iirst made by Mr. Dizi^, but Proust 
and Vauquelin both agree, that the tan may be completely separated by 
the acids* Ann. dl Chim, XXXV, 07. 


.from 
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>1urninoua 

5alis. 


Acetate of 

ic^d 


Tnrtarized 

liiiioriy. 


frfim the infusion of galls*, but in the successive infusions, for 
some time after they have ceased to act, jelly still continues 
to procfuce a precipitate. Lime water hus been proposed by 
Mr. Merat-Guillot as the most coinuiodious agent for sepa*- 
rating the tan from the other ingredients in the infusions, in 
order to obtain it in a pure statef, and Mr. Murray seems 
to regard it as the least exceptionable process^. The alu- 
minous salts, alum, the sulphate, and the miniate oF alu- 
mine, have been employed to denote the presence of extract 
in the infiision«§ : but whether they act upon the tan .or ex- 
tract, they are much less deliciite in their operatioii, than 
either gaMs or the oxides of tin. By siicc^sively diluting 
an i’ifn^ion of a known str**ngth, and examining it at diffe- 
rent I'criods with jelly, the oximiiriate of tin, and alum, 1 
have aUyjiys found the effect to cease first in tjie alum. Sul- 
phate of alumine is rather more delicate than a saturated 
solution of alum, while muriate of alurnine seems to be 
less so. The most dr^lieale and the most universal precipi- 
tant of vegetable infusions is the acetate of lead, which acts 
equally upon all the constitiientH, tlie tan, ihe CAtrnct, and 
the gallic acid, and removes them eomph*tely from tlie fluid. 
In the detection of the gallic acid it seems to exhibit even 
moio delicacy tiran the oxisulphate of iron, Mr. Vauque- 
liii, in an elaborate and valuable paper on the etVect of re- 
agents on the different species of cinchonB||, employed the 
tartarized antimony as one of his tests. I formed a satu- 
rated solution of il in wsilej, and observed its action on the 
infusion of galls. The effe<?t is very considerable, . c6nvert- 
ing, as it 'Were, the whole of the fluid into a ptripy mass, the 
precipitate subsides very slowly, but it is easily separattd 
by a filtte, and leaves the iiiftmon perfectly tmnspareiit and 


* Deyeux, Ann. de Chitn, XVII, 19. 

Proii-i, »bid XXXV, 33.. ^ 

Although Mr Deyeux firjn'’'ndiiced the Action of the carbonated alkalis 
upon t:iii, ht; docs i ot appear tu have attempted lo procure it In a state of 
purity by tins process. 

f Ann. fie (him. XII, 323. 

J Chcmi-tiv, IV, 275 
§ Davy, I hil. Trans. 180.0, p. 2.3P. 

|| Ann. dc Chim. LIX, 113. Journal, vol. XI?f, p. 106, 203. 

colourless. 



ON VCOETABLE ASTRI^^GCNTS. 


215 


colourJess, To this hitt'red fluid je'dy and the oxiinuriate 
of tin were added without the bli^litest efleot, and the o\i- 
Mil|)hidte of iron ojily |irodu(*ed a blarkibh green tinge. In 
this case it would ap|jear> tliat the whole of the tan and the 
extract, and the greatest part of the gallic acid were re- 
moved by the antimony. In consequence of the readiness 
with which the nitromuriate of gold parts with its oxigen, I Nitromuriate 
thought of trying the effect of this reagent on the infusion 
of giilU;. Its first effect was to convert the brown colour of 
the iufusioii into a dull blackish green, and after some time 
a brown precipitate. was thrown down in moderate quantity. 

I WAS led by analogy to try the iiitrouinriate of platinu ; the and of platina. 
infusidii was rendered instantly opake, and a reddi^li brown 
precipitate was formed. 

These observations on the effect of the different reagents Consfituf'ntq 
upon the infusion of galls naturally leuid to some cot.sidc- 
rations respecting the constituents oi the infusions, and also a.iHs, 
of the galls theiuseivcs. The soluble part of tlie gall-nut 
is said 0 consiat of four principal ingrcinents, tan, gallic 
acid, extract, and mucu'>». The distinct existence of each 
of these substances is supposed to be proved, cither by our 
being able to procure it in a sej^arate state, or hy the em- 
ployment of some tests which may recognize its presence. 

To the tan and the gallic .:cid, both these ineliiods of proof Tan and gallic 
are, to p certain extent, applicable; they may, in some ile- 
gree, be separated from tfie other parts of the galls, and we 
are able to ascertuia their presence by tests of the greatest 
delicacy. 'I here is reason to conclude, that, whenever jelly 
throws down a precipitate from a vegetable infusion, tan is 
present, and is the immediate cause of the effect ; although 
it is p^robable, that it is not^^n ^1o:»e wJhcIi unites itself to 
the jelly. The existence of gajlic acid is nicest disti nelly 
proved ; it may be obtained in a <tateL of almost peifecc pu- 
rity, and it may be detected by the oxisulphate of iron in a 
way that can scarcely be mistaken* BiiUthe proof « f the Extract, 
existence of extract is not so direct; it is coiire.‘.seJ, tl.at we 
are unable to procure it separate from the other parts of the 
galls, and therefore are obliged to form ouropiiiion, ei- 
ther from the eiffect of tests, or from llie observance of some 
changes that the infusions undergo, which are thongfit not 
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to be referable to the other constituents. The circumstan^ 
ces, that have been adduced to prove the existence of extract 
in the infusion of galls, may be referred to the following 
heads. 1. When jelly has been added to the iufusions« 
until it no longer produces a precipitate, the fluid will stilk 
be precipitated by the oxiinuriate of tin. 2. If an infusion 
of galls be exposed for some time to the atmosphere, and 
especially, if it be kept at an increased temperature, a part 
of it^ contents will be rendered insoluble, and will separate 
from the fluid. 3. If two^fportious of galls be infused in 
water, one for a short space of time> .Bnd the oth^*r for a 
longer period, they will be found to be diflereHtly affected by 
the reagents ; the quick infusion being proportionably more 
acted upon by jelly, and the slow infuaiou by the oxiinu- 
riate of tin. 1 shall consider each of these points indivi- 
dually, and shall examine how they authorize our conclu- 


sions in favour of the existence of extract. 

. The lirst of them I do not propose to controvert, and vet 
The xrhftlc of t xu- • i n i - i i 

the pred icate ^ thing It prcseiitb home degree oi ambiguity, oi which those 

j^l*y who have written or experimented upon the subject do not 
befo^e^morc* lo have been perfectly aware. I am disposed to be- 

jelly is added, lieve, that the eflect has been a good deal exaggerated. 

When we add jelly to the infusion of galls, it seldom hap- 
pens, that the whole of the precipitate is separated at once; 
a part of it remains suspended in the fluid, giving a greater 
or less degree of opacity ; and if io tliis state more jelly be 
added, it will appear to produce no more efl'^t, l^ven by 
farther diluting the fluid, to render it inoretranspariHit, and 
partially tu^ redissolve the solid contents*. If however, in 


• Mr. Davy^^ stales, that in tjie addition of ].elly to an infusion of 
tan, if the jelly ho added in excess; part of the precit>itated compound 
•will be redis-oTved In order lo Observe this effect the following experi- 
ment was tried. A quantity of a weak infusion of ealls hail about 
twice as mucli jel1y,^dded to it as I supposed would form the most per« 
feet compound ; n dense substance was pr«cipitated, and.the whole of 
the fluid w*as leudered milky. Two equal quantities of this milky fluid 
were put into separate glasses, to one an additional poitlon of Jelly was 
added, and to the other the same bulk of pure water. ^Both the fluids 
were rendered mere transparent from 'the < ffects of dilution, but I did 
not perceive that it was more .so in one case thafl in the mher, al- 
though the tan must now have had about ten times its proper quantity 
of jelly added to it. 

thU 
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this case we defer the addition of the jelly, until the fluid 
shall have had time to deposit its contents in a solid form, 
we shall find, that a fresh quantity will be precipitated. If 
this operation be repeated, until the fluid no longer affords 
any farther precipitate with jelly, the oximuriate of tin will 
indeed still produce some effect, but not in general a very 
considerable one. Nor indeed does it certainly follow, that 
this small quantity of precipitate ought to be attributed to 
the union of extract *^ith the oxide of tin. Although the 
infusion has ceased to precipitate upon the addition of jelly, 
although the jelly fras added in small quantities at once, 
and no more added than whaf; seemed necessary, yet 1 believe 
that the fluid may still contain both jelly and tan.l found my 
opinion upon the circumstance, tliat in the successive addU 
lions of jelly to an astringent infusion, the first quantity 
added unites with a large proportion of tan, and forms a 
more insoluble compound, than any of the subsequent ones; 
and that in proportion as we proceed, the jelly becomes in- 
corporates! with less and less tan, and forms a compound 
less and less insoluble ; until at length a substance is Compound of 
formed, which remains in a state of half solution, and which iws 

renders the fluid opake, without ever producing a complete insoluble, 
precipitate. This kind of combination between jelly and 
tan may be inferred from some of the experiments, which I 
mentioned in my former paper, and will be farther support- 
ed by the following considerations. The weight of the pre- 
cipitate formed by the addition of jelly to an astringent in- and differs ac- 
Aision is considerably influenced by the manner »» which 
the jelly is added, whether all at once,| or in successive por- the jelly is 
tions. If we add together at one time the proportion of tan 
and jelly whijch we suppose wHl mutually saturate each 
other, we procure a deuse precipitate^ which separates im- 
mediately, and leaves the fluid transparent; whereas if 
jelly he added to tan in successive portions, a larger quan- 
tity IS necessary before ^he fluid exhibits an excess oT jelly, 
the precipitate separates more slowly, it is in larger quan- 
tity, less dense in its consistence, the fluid retains a degree 
of opacity, and continues for a considerable time to deposit 
a sediment, l^e following comparative experiment bears 
.also upon the same point. An equal quantity of the ex- Experiments 
tract of rhatany and of prepared jelly, each iu solution, were with rhatany. 

added 
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added together, ond a dense precipitate. \Tas tormedjthe fluid 
ivai left transparent, and nearh in a neutral stale. The same 
quantity of jelly as before was then added to -J of the h.,uier 
quantity of rhatany ; here a precipitate wns thrown down, 
which WHS less dense and of a lighter colour, the fluid wus 
rather less clear than in the former case, and it produced a 
slight precipitate hy the addition. of more rhatany. A third 
exp*nmeiit was then performed the reverse of the last. The 
original quantity of rhatany wus added to -J of Us weight of 
jelly: the fluid was rendered, perfectly opakcy^Jjiit the pre- 
cipitate very slowly subsided, aud.^it continued for several 
days to deposit fresh quantities of seclinieut, hut no farther 
precipitate was produced by the lavther addition of jelly. 
Beside this imperr:ct compound of tan and jelly, which I 
suppose to be sliii ritaiued in the fluid, it certainly contains 
g^iilic acid, and probably the neutral and earthy salts, which 
iire found in the gall-nut, I am not prepared to soy, that 
it is upon any of these* substauccs that the o-cide of tin acts ; 
but 1 think, that we arc justified in hesitating before we 
conclude, that the precipitate which is formed depends upon 
A substance, the existence of which is only rendered evident 
by the process in question. 

J^eciv/ilation The second proof, that has been brought of the exist- 
extract in the infusion of galls, is the circumstance 
phen; and heat of a pfiit of tho matter in solution being rendered ii.soUible 
prrwf of^ihe ^'3^ exposure to the atoiospheie, pr by the applice'^ ou of 


;^>rescnce of 
C;str4Ct. 


heat, a property which is thought to be character' stic of 
this peculiar substance. Here again, without disputing; the 
fact, 1 am inclined to hesitate as to the inference, and to 
doubt, whether the matter which separates he vonfined to 
this peculiar constituent df the fluid. If the inf sioii of 
galls be evapqrated bj' a heat not greater than that of boil- 
ing water, a deep brown, brittle, transparent mass wdl be 
r.bUiiiicd, which, cannot be entirt ly redissolved ; and if the 
cb.ar the solution be poured\)fF, and treated in the 

^aiue rrianner, an insoluble part will again be obtained; and 
ibis Operation may be repeated fo” several times in succes- 
?inn on the same portion of fluid with the same result. I 
hisve carried it to the fourth period, and 1 h«ve observed no 
change in the nature of the fluid, nor did its power of ^^ro- 

clucinj^ 
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tlndng the insoluble residue appear to be diminished. Thi# 
exptM’inicnt proves, that the supposed extract of an astrin- 
gent bifnsion cunuot, according to the (omrnon opinion, be 
separated by one evaporation ; and 1 think it may lead us 
to doubt, whether the effect is not rather produced upon its 
solid oontetits in gcm ral, than upon any one part of them. 

In coLitinnation oi tins supposition we may observe, that 
there aie several processes, in which the tan itself is ren- 
dered insoluble by thfe addition of oxigen. Su<‘h is thought 
to be tlic method^ in which the o\ii.e of tin operates upon 
it; tor although what is tiirown down i‘* a coin[ nind of tan 
and oxide, yet if the oxide be reciMivcd by the action of a 
hidrosulphurct, the tan still remains insoliible. I'lie same 
kind of effect is i\hn prodncf ' by the nitric a!id tiie oxi- 
muriatic acids, tliey throw dov.m from the infusion of galls 
an insoluble compound, Jital deprive the fluid of the pro- 
perty of precipitating jtdly. The idea, that insolubility 
after evapouitioii was a specific characteristic of extract, 
seems to have originuted from the experiments that were 
performed by Mr. Fourcroy on the bark of St. Domingo; 
blit the constituents of this bark arc so diflercul from those 
of galls, that we are not authorized in extending the ana- 
logv f'oin one to the other, unless it be supported by some 
imlepcndeiit facts. So far therefore as 1 may be wan anted 
to draw any conclusion on this subject from iny own obser^ 
valiof^ either of the effect of successively evaporating the 
s.nne infusion, or of the changes mentioned above, which 
arc' pHinuced by long exposure to the atmosphere, 1 should 
co.icludc, that the tan itself is rendered insoluble in both 
tin :e operations. 

The third circumstance, v^ich has been adduced to flisria- 

nrove the e"'3tence of extract, and especially to distinguish g**’**!*^!! 

^ n , , tjnbv nsgrcan 

it from tan, is the greater insolubility of the latter while er !^olubiIUy.. 
they both exist in their natural state. In analysing vege- 
table asti ingents we are told, that.by subjecting them to a 
hasty infusion we shall procure the tan nearly free from ex- 
tract, while by continuing the infusion for a greater length 
of time we get a fluid which chiefly consists of this sub- 
stance. It is tfue, that in applying water to galls, the first 
portion takes up more than the subsequent ones; but that 

■which 
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which is afterwards taken up does not seem to be msteriallj^ 
different from what is first dissolired ; it only appears, that 
in this, as in every other instance, the latter portions of so** 
Juble matter are retained more obstinately by the insoluble 
part. The relative e&ct of jelly and the oxiinuriate of 
tin were always, as far as 1 could judge, exactly in propor^ 
tion to the strength of the infsision, whether it formed in a 
longer or shorter time; in the infusions which were made 
the most hastily, both the reagents produced a prtf$fipitate« 
and however long th^ maceration had been continued, still 
the efiects seemed to be proportionat^ to each ctther. In^ 
deed the results which are obtained;* when make a.iuim* 
ber of successive infusions, are directly adverse to the Com- 
monly received opinion; for 1 foundl, as 1 have already 
stated, that in the last infusions jelly was frequently capa- 
ble of forming a precipitate after the oxiinuriate of tin, but 
that the converse never took place. 

Taithef diffi- It may be farther observed, resfiectiiig the distinction be- 
guuLnV m ^ tween tan and extract, that the two reagents, which are the 
from extract, appropriate tests of each, jelly and the oximuriate of tin, 
both of them act powerfully upon the opposite substance, 
i. e. jelly upon extract, and the oximuriate of tin upon tan. 
Witli respect to the latter, it is known that Proust, who 
has exhibited so much sagacity on the subject of vegetable 
infusions and their action upon tlie metallic oxides, origin^ 
ally introduced the muriate of tin as a reagent for tan, and 
in liiti first experiments seems to haff had no idea of its act- 
ing upon any other’ substance*. And with respect to the 
effect of jelly, whatever may be th^body upon which it 
exerts its primary action, we find, that, when it has ceased 
to precipitate an infusion/ ^hat is then thrown down by the 
oxide of tin is at leaat in very snUUl proportion to what 
would have been produced iu the recent infusion. The 
facts which 1 have meattoned above, respecting the succeip- 
sive infusions and the fi[>rmajtion ofinould show an intimate 
connexion between the two supposed substances, and in- 
deed scarcely permit us to draw any line of distinction. 
And the same idea will be still farther countenanced by epn- 

* Ann. deChim. X^V, 225 , 

sidering 
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iidering what are the characteristic properties of extract, as 
stated at full length by Mr. Vauquclin ; for we shall find, 
that, BO far from marking any essential difference between 
this substance and tan, they are equally applicable to the 
latter, and have been pointed out as even peculiar to it. 

Among these we may notice its solubility in water and al« 
cobol*, its strong taste, the effect of oximuriatic, nitric, 
sulphuric, and muriatic aeids, of alkalis, and of metallic 
oxides . 

Are we then to conclude, that the infusion of galls does Does the infu* 
not contain any constituent, to which the title of extract bu*t 

ought to be allied ? or that, according to the original opi- gal'ic acid an4 
nioti^ bf Proust, Seguin, and others, the infusion consists " 
merely of tan and gallic acid ? Upon this point 1 do not 
feel myself qualified to give a decisive opinion. Although 
I think the proofs, that have been adduced in favour of tlie 
existence of extract, are very insufficient, that we arc not 
yet in possession of any method of accurately recognizing 
its presence, and that we are unable to say what are its cha- 
racteristic properties; yet I do not conceive, that w^e are 
warranted in denying its existence. There is indeed one Fact in faTow 
fact which seems a strong presumption in its favour, viz. gficeof^iira^ct; 
that, if we take two portions of the same infusion of galls, 
and saturate one of them with jelly, and the other witli tlie 
oximuriate of tin, and let each of them remain for some 
time exposed to the atmosphere, until they have deposited 
all their precipitates, they will then each of them afford 

* Tan Is insoluble in |i«^rectly pure alcohol, but it is readily dissolved 
in the alcohol with which our experiments are usually performed. 

It is stated, that extract fs insolubi^Ui ether; but this does not ap* 
ply to that part of the infusion of galls, which is acted on by the oxl- 
muriate of tin, for this reagent forms a copious precipitate with a solu- 
tion of the substance which is left by evaporating ether that has been 
digested on galls. This substance appears Indeed to act as readily upon 
the oximuriate of tin as upon jelly or gallic acid, and 1 could not per- 
ceive, that It diifiiffed In any respect from the substance procured from 
the aqueous hifiision of galls, except in being lighter coloured. Mr. 

Murray observes f'a^, that the colouring matter of saffron, wfiich ha^ 
been regarded as a gpecimen of pure extract, is readily soluble iu ether. 

Clwmistry, IV, 2«4. 
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.*o»ne precipitate to the contrary subxstance, the fluid which 
had been suuirated with jelly will be precipitated by oxi- 
uiurinte of tin* and the fluid which had been baturated 
ttttlih f.ir with theoximuriate of tin wUl be precipitated by jelly# Yet 
OQi Uec.2>ivt. we consider the compound nature of the fluid upon 

which we operate, and the variety of actions which may 
take place between the differeut reagents, we are not au* 
thorized.even from this expertipent to draw a decided itifer- 
ence in favour of the existence of two distiuct subataiiccH, 
In entertainiug doubts respecting tlie exigence of extract 
as a distinct principle of vegetables, I feel ha|>|pQr to have 
toy opinion supported by that of Mr. Murray *. 

fTo be concluded in our next.) 




X. 

Question on the Preparation of Cork for Modelling. In a 
Letter from a Correspondent. 

To Mr. NICHOLSON. 

SIR, 

How may the I Should be obliged to you, or any of your correspou- 

ela^icf.y of dents, if they could inform me of the method of deftroying 
tie- , . . . . , , , 

elasticity in cora; or what-process it unaergocs, to render 

it fit for modelling# If you recollect its having been uo<^ 

ticed do your Journal, by inentioping^ the volume you will 

equally oblige, 

« Yours, &c. 

R. Z. A. 

* T 

ANSWER# 

£1asficiiy of I am not acquainted with the iiFethodof depriving corh 
of its elasticity, but do. not think my correspondent will find 
* much difficulty in discovering it by experiinent#.^F rora th® 
texture of cork as seen under the microscope, it appears to 


* Chamlstry, IV, 2$0# 
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be formed of woody fibres, with larger interstices between 
"them; and the elasticity of this substance is probably 
owiag to the flexibility and spring of these fibres, and the 
difficulty with which the included air can be driven out from 
the cavities. It should seem, that, if the fibres could be and would pn* 
rendered less flexible, and the 8i>ace9 partly filled, the whole 
mass would become much lesa elastic. This may be tried in?: its iuter- 
by experiments on a sraalj scale. A slice of cork may be 
iinmeraed in any hot liquid, which becomes stiff or brittle stance, 
by cold, such melted resin, or its solution in alcohol, or 
glue, or gum water, or tallow, or starch, or varnish, or any 
other material having the property first mentioned, and of 
which the lisf is not very numerous. The cork should he 
repeatedly compressed under the fluid, in order that it may 
imbibe it, and the whole allowed to cool before the cork is 
suffered to rise from the surface. Many trials of this sort 
may be made in a short time over a caudle in an iron spoon, 
or ill the small copper or iron vessels used for pastry ; anrl 
when the result is thus obtained, the operator must contrive 
and inujnge a larger apparatus according to his conve- 
nience, and the intended purpose. 

W.N. 


XL 

On the Duiodile, a new Species of Mineral; hy Mr. L. 
CORDIER*. 

TThE new bituminous subftance, which I am about to a species of 
make known, was found in Sicily by Dolomi^U. * The spe- 
cimens collected by that celebrated mineralogist arrived at 
Paris about ten years ago; and 1 then drew up a description 
of it under his eye, buf various circumstances hail prevent- 
ed me from publishing it. 1 shall now give it, adopting the 
method of Hafly. 

* ##UTnsl 4e Physique, toL LXVII, p. B77. 
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its state. 


D1T.10DILE, A MEW MIMCRAI.. 


Ksvential cha- 
lacler. 


Physical 

diaracteiSi 


Chemical 

chaiacters. 


Distinguishing 

c)iiaract«rs« 


The (Susodile Is tn the compact state, and presents itself 
in the form of irregular masses, which fall into very thin 
.leaves with great facility. The following are its character* 
i sties. 

It bornh with an extremely strong and fetid bituminbus 
smell; leaving a considerable jearthy residuum. 

Its specific gravity is 1*146. . 

With respect to hardness, it Is fiasily cut, and reduced into 
thin and very fragile leaves^ 

The leaves are a little flexible. 

Its colour is greenish gray.* 

It is opake ; but the thin leaves becom^ tranalucid by 
maceration in water. , 

Its smell, when breathed upon, is argillaceous. 

It is weakly combustible with a clear flame, and an insup- 
portable bituminous smell, resembling that elicited by fric- 
tion from the moft fetid calcareous stoqcs. This smell is so 
strong, that we are not very sensibly affected by it till a few 
instants after the combustion, that is to say, when the smoke 
fs completely diluted with the air. The burning of a very 
small piece is sufficient to poison a room for more than an 
hour. 

Combustion leaves a considerable earthy residuum, form- 
ing more than a third of the original weight. 

By maceration in water its leaves separate of themfelves, 
and become not only translueid, but perfectly flexible. 

Dusodile is distiviguishable from coal, by the latter being 
always of a black colour, more dense, and not changed by 
the action of water. From bitumens, whether solid or glu- 
tinous, as these, when heafed gently, or rubbed between the 
fingers, emit a smell resembling that of pitch t and when 
burned leave scarcely any earthy residuum, and give out uo 
such smell as the dusodile. From the common elastic bi- 
tumen, as this has naturally a very ^perceptible bituminous 
smell, and is completely elastic; while the dusodile is in' 
very fragile leaves, and emits an argillaceous smelt tvhen 
breathed on. The elastic bitumen too bums with leaving 
scarcely any residuum, and emitting a smell tbatv is 
neither powerful nor diagreeable. From indurated elastic 

, bituo^4i^ 
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bitumen, as this burns iu the same mauner as the preceding, 
its fragiuents exhibit no appearance of flexibility, and ma- 
ceration in water does not in re^et alter their consis* 
tency. 

{ts texture admits of no variety, being, at .the same time Varieties, 
cmnpact and ibliaccoas: but it has two varieties colour, 
greenish gray, and yellowish |^ray. 

This mineral is found at Melilli, near Syracuse. It forms Where found, 
a stratum of no great thidkness^ extended between beds of 
secondary limestone* 

It appears^ th<it attempts have been niade to work it out, 
but they have not been pursued* This is certain, that the 
combustible fossil it contaius has long been known in the 
country. The inhabitants give it different names, some Nams. 
calling it the bituminous foliaceous earth of Melilli, others 
devil's dung. Both these names being equally improper, 1 
have thought it necessary to frame one more suitable to lui- 
neraloglcal nomenclature. That of dusodile^ which from 
its Greek root implies fetid, was naturally suggested by one 
of the most remarkable propertied of this new kind of bi<* 
tumen, that of diffusing a detestable smell when burned. 


XII. 

Memoir ^ fhe triple Sulphuret ^ Lead, Copper, and Anti* 
mon|p,. or EndeUion, Bp ilf. le Comte de Bouenoki 

^JL^HIS memoir Was written chiefly ai an answer to that Former me- 
printed in the first part of the P^Uosbphicad Transactions 
ibr 1808 tf which Mr. Sotithsbn its author, critici- by Mr. Smith- 
ses with as little justice as decency a fbrnier memoir of 

* tVans^tal final the originali eommuo^ted by the author^ and re^ 

Vitedbyhim. . , 

t Sea Jouinal, yol. XSt, p. 8$a» 



SOLPUUHET Of LBAO, COPPtB, AKD AVfiftfOitT. 

mine on the endellion» which was printed in the first j^liart 
of the Transactions for 1804. It may appear strange, par- 
ticuiarly to those who have read Mr« Smithson^s sharp cri* 
tique, that I have so long d^^layed answering it : but this 
delay was owing to one of « those peculiar circumstances, 
happily not very frequent, which the mind is as unable to 
foresee, as prudence is. to avoid. Chance made me ac- 
quainted with the criticism" of Mr. Smithson, at the time 
of its being delivered to the secretary of the Royal Society, 
Wollaston, at whose house I then happened to be. He 
gave me permission to look it over. Its nature surprised 
me ; and this was all the impression it would have made on 
me, had 1 not immediately felt the disagreeable necessity I 
should be under of answering it, if it should he admitted 
into the Transactions' of the Royal Society ; a circumstance, 
which 1 could never have supposed would take place, hud 
I not had some particular reasons to be apprehensive of it. 
1 requested in consequence Dr, Wollaston to favour me 
with a copy as soon as it should be printed ; which he pro- 
mised me. Some time after, being at the house' of the 
same gentleman, whom 1 was frequently lerl to visit by the 
esteem und attachment I felt, 1 found on his table the cor- 
rected proofs of this very fiaper, and then reminded him of 
the promise he had made. In fact he sent me a copy soon 
after. Happily 1 had in readiness the materials necessary 
to render my answer in some degree interesting, and pre- 
vent my feeling the irksomeness commonly attendant on 
Farihev know-*^«tings of this kind. After I bad written my 'former pa- 
fcvlgc of the per, I had. obtained a knowledge of this substance, at that 
l>hureV\.bta‘m' extremely scarce, und considerably so even at present, 
ed by the au- that enabled ntie to render my acediint of it far more com- 
plete; and this indeed 1 had for s6me time had an iuteu- 
Account of it tion of doing. A purauit however in which I was thei^ ea- 
iriiv.jrcdtothe J^aged, aud which X could not ifiteriupt, did not. allow me 
RoyL* Society* irinuediately to dr^w up the memoir I had ip contempla- 
tion : '’and it was not till about the month of September, in 
the same year,^ 1808, that X was able to deliver it,, to the 
secretary of tlie Royal Society ; expressing at the ^me 
my wir^h, that it might be read as early ^ possible, in ordvr 
that at least it might obtain a place in t&e drat part of , the 

Trasnactions 
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. . • ' If 

transactions for 1809. This I had the greater reason to 
jiopet 9 s the time when it was delivered was considerably 
before that, when the Hbyal Society recommenced its 
tneetingK. After these took place however, 1 found it im« 
i>ossiblc to get it read, notvvithstaiiding I requested it re-i 
peatedly. The time passed on, and 1 coiild not but fore- 
see, that it would have a powerful opposition to surmount 
in the cbmiiiittee of the Hdyal Society, under which it 
Would probably sink. I oould not however make any other 
use of the paper. The first part of the Transactions was 
already filled up^ when at len^h 1 learned from Dr. Wol- 
laston,' that it had been read bn the 4th of May.' The time 
however kill passed bn, ahd nothing gave me reason to 
suppose, that the commiitee was taking any steps to have 
it printed. On this subject it preserved the profoundest 
silence, which 1 endeavoured to penetrate in vain. It was Ordered to be 
iipt till the 23d of June, when its vacation was nearly ap- 

. t » ' , ■ ‘ M ^ ^ archives of the 

preaching, that I was informed of the fate, to which bppa- Society: 

rently it had been condenined froni the beginning, by a 
letter from the committee, in which it was'said, that, riot 
deeming it expedient to print it at present, it was ordered 
to be deposited in the archives of the Royal Society. 

Such are the reasons, that have hitherto prevented the but should 
publication of this paper, and at the same time have de- J? 
pi’ived it of the place it ought to hav^ occupied^ In fact it 
deems, that, since t!ie critique of Mr. Smithson, ris unbe- 
coming as it was unfounded, obtained a place in the Trans- 
actions of tile Royal Society, it Could not vdithout injustice 
refuse one of its members, whom it must have seen with 
regret to be the object of it, and who hitherto had been a 
zealous and approved coadjutor in its taborirs, the only la- 
demnifiCuiioii he could receive, that of demonstrating the 
truth of liis first ask^rtions. 1 appeal to the Members of 
the Society theiuselves, who shall read this paper, and who 
know me suttcieiitly t(^do m^ the juitice, 1 think, I de- 
serve, whether I could on any account have expected this 
singular proceeding 6n the part of its committee^ 


Q ^ 


fiNOiciLioi^r. 
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but a tii;)1e 
sulphurct. 


Endellior* 

PartL 

Endellioft not Wlien in the month of December, IROJ, I presented t# 
an\*imany7^ Royal Society a paper oii the triple sulphtiret of lend, 
copper, and antimony, considered at that. time as a simple 
ore of antimony, I thoujfht it the more necessary, tn6x tjie 
external characters of this substance^ as Mr. Hatchett Iwd 
ytist shown by his analysis of it, thatj so far from being a 
simple ore of antimony, it was an ore composed of three 
sulphurets, those of lead, copper, and antimony, in which 
the latter was not even the principal metaL 
The character It was not ill my power at that time however, to establish 
WiaiionT Vouid character of the crystalliEations of this triple 8ul[>haret 

net at first be with all the precision, that the case required^ and that I 
SiWUhcd!^ ^ could have wished. This substance was then extremely 
scarce, as it is even now. The crystals I was able to pro- 
cure being small, and with numerous sides, most of which 
were irregular, did not allow me to depend sufficiently ou 
the measures I was able to tafce, to venture to fix in. a pe- 
Pnmitive crys- remptbry manner the dimensions of its primitive crystal. 
All that I could then determine positively was, tliat this 
crystal wasa rectangular tetraedral prism with square bases, 
but not cube,. In cmisequence I satisfied niyaelf with 
establishing this truth, without settling the dimensions' of 
the crystal. It necessarily followed, that the measures given 
as thpse of the angles of incidence between the primary 
and secondary faces, as they could not be the result of a 
calculation the base of which wasv not determined, roust" 
have been merely taken with the graphometer, and conse* 
queotly to be con^dered as approxiitiations only ; yet as ap- 
proximations having all tlie accuracy the instraroent weuld 
admit, and the inaccuracy of which could not amount to one 
degreo. • 

Desirpus from that period of giving a more complete ac«- 
count of this rare and interesting substance, aiid ascertain- 
ing at the ^roe time in. a more positive manner the form of 
its primitive crystal, 1 omitted no opportuuity offered me 
if continuing to study it. For such opportunities,, as 1 

could 


tal. 
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not make them, I was under the necessity of waiting. 

At length 1 obtained the object 1 wished ; I met with crys- More crystals 
tala, that I could measare with certainty, and had the satis- 
faction to find, not only that I could lay before the Royal 
Society more precise observations respecting the character 
of the crystallization of this substance, but besides a more 
complete and interesting series of its varieties of form, and 
a much more complete mioeralogical account of every 
thing concerning it. I had at the same time the satisfac- 
tion to find, that the first measures 1 gave, which wei^ 
simply taken from the crystals with the instrument, differed 
from those tidw established by calculation only in that sligltt 
degree, ^ which may be ascribed to the unavoidable want of* 
accuracy in the instrument; a difierence amounting only 
to 30' in one of the three varieties' I formerly gave, to 19 ' 
in a second, aud to* nothing at all in the third. This fact 
ntliy serve as a proof of ^he near approach to accuracy 
obtainable by a little practice in using the instrument 
alone 

* 1 shall now proceed to give a complete account of this 
substance, pursuing the method [ adopted in my treatise 
on mineralogy, the first two volumes of which are just pub- 
lished. 

By way of preliminary however T shall observe, that as All substances 
all substances, beside the explaiintory terms that point out an ap* 

their nature, and which are liable to change with the theory 
bn which they are founded, require a proper name, invari- 
able in itself, and fixing fheir existence among natural 
substances, I have given this the name of endtUion; which This named 
avoids the termination in so frequent in the nomencla- 
lure of mineral substances, and halls to mind, that the 
first specimens of this substance, which engaged the iit- 
tention of mineralogists, tatUe from Endellibn, in Coro» 
wall. 

At the same time I avail myself of this opportunity, to vournonite by 

* Jaities^n, 

' * Jddition^i note. Since this paper was written, the measures ob- 
faiiiable bf the instrument have acquired much greater preciiinn by Dr. 

Wollastoa*8 ingenious discovery of the reflective gOnlooicttrr, a dispovery 
•r* great importance to crysialltgrapliy. 
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Its characters. 

Primitive crys- 

tali 

Integrant 

molecule. 

Fracture. 


Spec, gravity. 
Brittleness. 

Hardness. 

^lour. 

Very fusible. 

Kci^lus. 
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testify to Mr* Jameson how sensible 1 am of the flatteringf 
but unmerited honour h^ has paid ine in his mineralogy^ 
by giyiog this substance the name of bournonite. * ' * * 

* 

Essential ChaIiacters of Endellion.^ 
Crj^stali^raph icuL 

Primitive cr^siai* A rectangular tetraedra} prism, the 
bases of which are square, airid the height of which is to 
the hide of the terminal faces in the proportion of 3 to 5* 

Integrant mohcfile. I have yet met with nothing to in- 
duce me to adopt any particular opinion of the form* that 
belongs to the integrant molecule of this substance. 

Fracture, Irregular, and partially conchoidak. Made 
on crystals, and extending but a little way, it is perfectly 
conchoidal. Its lustre is very brilliant. Some of its acci- 
diental fractures exhibit more clearly than many of those 
made b\ ait the direction of its laminm paralleT to the faces 
of its primitive tetraedrat prism ; but these traces are al« 
ways faint, and seldom perfectly marked. 

Physical, 

Specific gramly, 5775. 

Fragility, This substance is very brittle. It is easily 
broken by the simple pressure of the nail. 

Hardness, 'I he endellion , scratches carbonate of lime 
with Coiisiderable/acility, but not without breaking^ on ac- 
count bf its great brittleness. Rubbed on paper it leaves a 
blackish brown mark. Its powder resins the metallic 
lustre. ' 

Colour, Dark gray, and very shining, like that of po- 
lished steel, but a little more dar)c. 

Chemical, 

. - . ■ 

Exposed to the action of the blowpipe, it fuses the in- 
stant it is todched by the flame. . It remains for soiue in** 
stants afterward in a fluid state; and, if it were fused in* a 
ap€M>n, it might be ^ast like melted lead, the fluidity of 
which in this state it even surpasses. A metallic regtiius 
ia c^ily obtained from it» of a dark gray colour, very 

biittlei 
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bvittle, and the fracture is of a grain very fine and 
i^uiooth. 

Thj^own into cold nitric acid, it dissolves pretty readily, Action cf nitric 
and with elFervescence. A real analysis is thus accomplished. 

The sulphur swims on the liquid, which holds in solution 
the copper and lead, and is of a green colour, and the oxide 
of antimony is precipitated in the form of a blue powder 
inclined to gray. 

The endellion analysed by Mr. Hatchett gave for its Component 
component parts sulphur 17, antimony 24*23, lead 42*62, 
copper 12*8, iron 1*2: loss 2*15. 

- JSv^ntual characters* 

Phosphorescence* Placed on a hot iron the moment it Pho^phores- 
begins to lose its red colour, the endellion diffuses a blue- 
ibh white phosphorescent light, the intensity of which ap- 
peared to me to vary in different specimens. 


Tabie of the Endellion and its Varieties. 


Species, 

Triple sulphui*et of 
lead, copper, and 
antimony. 

Elide! lioii* 


Varieties* 

Crysialliz^^d in a 
‘perfectly deter- 
minate oianiier. 


In the compact 
>tate. 


VarietijK. 


Primitive crystal. 
Its modifications 


and varieties. 

Pure. 

Mixed irregular- 
ly with sulphu- 
ret of zinc. 

Mixed irregular- 
ly with yellow 
sulphuret of 
copper and iron. 


Description of the different Varieties of the En^ Description. 

DELLION. 

0/ a deternfified crystalling form* 

The perfectly determined crystalline form is that in Crystalfiii^ 
which this substance has/hitherto most coiuiiiunly occurred. 

The surface of its crystals has a very shining lustre, which 
can be better compared to nothing than to the rhomboid al 
oxide of iron of the island of Elba, oligist iron of Haily. 

This lustre hoifever is exceeded by that of their fracture, 

when 
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when it is recent. Thc'crystals are dlflirult to determine, 
both on account of the great number of faces they fre» 
qaently exhibit, and of the irregularity of these faces. They 
consequently require a great deal of attention oil the park 
of the observer, to be perfectly ascertained. 

Where founJ. 'The enclelliou in a state of completely determined crys- 
tallizatioirwas first observed in Cornwall, in the mine of 
Huel-boys, in the parish of Endellion; and' from this uiioe 
have been obtained the finest groupes of this substance that 
are seen in collections, M-here it is in general very rare. 
The endellion exists likewise in Siberia, where too it ap** 
pears to be very scarce, as 1 know of buft a single specimen, 
which is in my possession. I have seen in the shop of Mr* 
Maw several fragments of this substance, sent with other 
minerals f)’om lirazil, the biggest of which was a very large 
single crystal, of the variety represented pi, vii,* fig, 8, 
Lastly I am indehtc'd to Dr* Wollaston for some small frag- 
ments of the same substance, in which the endellion is in 
the compact state, mixed irregularly and very visibly to tlie 
eye with the double yellow sulphuret of copper and iron ; 
and in which are observable little cavities, including very 
small but well defined crystals of the same substance, inter-* 
mixed with minute specks of carbonate of lime and sulphate 
of barytes* These fragments came from Peru, The endel- 
lion, which I mentioned above as corning from Brasil, is in 
like.inanner mixed very perceptibly to the eye with yellow 
sulphuret pf copper and iron. 

, Tlie groupes of crystals of endellion from- Cornwall are 
frequently accompanied with crystals of brown sulphuret of 
l^inc, and in several sulphuret of antimony is likewise ob- 
served, cpiumonly in finemeedles, and frequently even CU'.* 
pillaryt 

In the compact state^ 

U the eom- The same pieces, that include c^-ystals of this substance 
pactstatc. jjj include also parts more or les^ large, in which 

it is in the compact state. Wiien this occurs, its fracture is 

^ platea to this ate unavoidably deferred' 6iir ndxt 

Aipither. 

thus 
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thus rendered irregular and granular, and its lustre ia much > 
iiderior to that of the fracture of the crystals. 

This compact variety in Cornwall is frequently mingled 
with sulphuret of zinc, which may easily lead to mistakes ; 
and which Mr. Hatchett has very judiciously noticed in the 
analysis he made of this substance. 

The compact eadellion of Brasil and Peru also is inti- 
mately mixed with yellow sulphuret of copper and iron. 

Description of the crystalline forms of endeUion^ and obser- 
vat ions respecting ihtm^ 

The primitive crystal of this substance, as I have already Primitive cryi^r 
said, is a rectangular tetraedral pHsin, pU vn, hg. l,the**'* 
height or side of which is to the sides of its terminal faces 
in the ratio of three to five*. I.have not yet seen this crys- 
tal in its perfect state, that is to say, without th^ planes of 
any of the modiScations belonging to it; and it cannot be 
obtained by spliuingt the attraction of cohesion, that unites 
the integrant molecules of this substance, being too strong 
to be overcome. By means of some of the accidental frac- 
tures however, that occasionally exist, I have been able to 
discover the direction of its laminae, and perceive that this 
direction, as well as that of the secondary faces, agree per- 
fectly with the results of calculation. 

1 do not think however, that this prism is at the same Integrant pat- 
time the form of the integrant molecule of this substance : 
but hitherto nothing has led me to form any ptiriicular 
opinion with respect to the form of this molecule. 

As the crystals of endellion are frequently loaded wjth Various alter, 
facets, which the mineralogist may find embarrassing, ^ c**s- 

have thought it necessary, for t|ie ease of the reader, to give ul. 
separately, in fig. 4 , the various retrogradationsf experienced 
by the laiuihse of the crystallization, which I have observed 

* The method I pursued for tlie determination of the primitive 
crystal will be ^cen hcroaltSr. 

■ ' I |tve the name of Tetrogradation [remleiiiretj to thatiictof crystal- 
lization, which has hith^o been known by the name of decrement ^ an 
expression that is totally false in many cases, as I hdve shown in the se. 
cond volume of my Treatise on Minendo^^,. p. EOS, in the part relating 
to the theory pf trysZiUizatioii. 


oa 



iUtPifVRET OF I.EAO, €OPFEIt» AfiO ANTlMOMt* 

on the Yongitodlnal edge9 of the prlmhive prism ; in fig. 3$ 
those 1 have observed along the edges of the terminal faces ; 
and in &g. ()> those that I have observed at the angles of 
these faces. These three figures ore intended for the same • 
purpose of cooveriience, ati those which, iit my former paper . 
on this snbstaivce*, were given solely with this view, and thfr ; 
exact models of whifrh had not yet been observed in nature* 
My expe rience in crystallography has frequently led me to ; 
remark, that, when the crystals of a su);stance are liable to 
any considerable number of modiHeations, and at the same 
time actually undergo seveial of them, this method is ex- 
tremely useful, and frees the mineralogist, who is desirous 
of ascertaining one of these crystals, from a tusk not unfre- • 
qnently very troublesome. There are even substances, in 
which this method is very advantageous to the most expert 
crystallognlpher, and the present is one of thenir 
fica> ly/ mothyivafion* The planes arising from tliis raodifica-' 
Uon substitute for the longitudinal edges of the primitive 
prism a plane equally inclined to thobe contiguous to it. 
They are produced by the retrogradutlon of one row of the 
p«^rt»cles of the laminae along these edges. These neiy 
planes are frequently striated, as is shown in fig. 2. Some- 
times they cause the complete disappearance of the faces of 
the primitive crya^al, giving rise to another prism, which 
likeivise a rectangular tetraedron with square bases, but se- 
roudary to the primitive prism ; and in the crystals of this 
variety that 1 have seen the faces were constantly striated, 
as in fig. 3. This variety even l^d me into a mistake, when 
1 wrote the first paper on this substance I presented, to the 
Royal Society, by inducing me to coiisider ihe planes of the 
prism of the varieties represented at figs. 10, 11, 1^, and 
17, as belonging to them : but a more attentive examination, 
elucidated by observations since made on a great number 
of other crystals, hos taught roe, that these strise were the 
tfimple eilect of aggregation, and that these same planes be- 
longed to tjieir prtroitivesf. 

' . I shall 

* J nofe^ *■■■■ " titd ' for yilhMh I was so unhandsomely re- 

jj^foVed by Mr. ^miihton, lb his critique printed in the Philosophical 
Tram^cdons. ' » ^ 

f Ths stfiw, jkbat occar so frequently bn the planes of erystab, arV 

often 



ST}f.PHi:Ri:T OF LEAP) COPPERy AND ANTIMONY? 1^35^ 

I simll not enter into any similar details concerning tlie 
other inodificationsy the number of each of these being af- 
fixed in each crystal to the planes belonging to it, and the 
table of these modifirutionsy which will be annexed to this 
paper, f>ointing out in this respect at a single view particu- 
hire, which cotild scarcely be expressed by long circumlocii- 
ti6u. In consequence I shall coniine myself to the follow* 
ing observations. 

■ All the varieties, from fig. 2 to fig. 20 inclusively, are 
met with atpong the fragments of this substance, ihat are 
brought from Cornwall. I have a veiy line groupe of those 
represented at figs. 7 and 8, and a separate crystal of 8 and 
of ft. The variety fig. 8 is a regular aggregation, in the 
form of a cross, of two of the crystals fig. 7 elongated paral- 
lel to the plaiies of the firh modification. It ^ight also, 
and perhaps more justly, be considered as resulting from 
■five crystals, similar to fig. 7, united by one of their planes. 

I have likewise crystais'of the varieties 11, 12, 14, 15, and 
ift. * With those at tigs. 10, 13, 17> Rnd 18, I was ftir- 

nitihe4 liy tiyo very fine groupes, and a superb single crystal, 
i'q the possession "of Mr. II. Phillips. Fig. l6 answers to 
tW numbered J7 in my former paper, which was not quite 
accurate. In 15 auil l6 of the same piq>er the prism was 
much too thick, and they are replaced at present by 17 and 
18. . 

I have likewise the varieties from 21 to 26, in a very fine 
group, which, with the fragments from Peru and Brasil ul* 

often of very great use to indicate the (Urection of the laminee of crystal- 
lization, and not seldom are they tbeoiUy means, tiv.it the^crystals of a 
substance afford. Thus the lenticular rhoniboiJal caibonate of lime 
pretty constantly indicates by its sti*ae the direction i.f the laminsp, and 
conse'tuently that of the plants of the primitive crystal. In (he hexae- 
dral prism of the same substance, the same stria; point out the direction 
to be given to the fractures, on which Mr. Ilany has established the di- 
loensioas of its primitive rliomboid. But^ve mhst beware of ''the illusion, 
that may sometimes aris# from stria;, which are indebted for their exist- 
ence only loan aggregation of crystals, such frequent iusfaiico* 01 which 
are exhibhed by the tourmalin, thtiUUe, solphuret of autiaiotty, dec. : 
an tllnsioO by which I have shown 1 was first riiisled myself with re- 
si>ecttothe eadet iun, after having observed, that among its varietiet 
there existed a reoteii|ii)aF pUues of whv<^ are 

frequently strfated. 
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mentioned, constitutes the only specimens I have yet 
seen froi39 any place except Cornwall. The groupe, which 
asaarecDy is not English# was given to me us coming from 
Siberia. Its gangue is an irregularly rrysiuHizad quartz, 
part of which is of a dark blackish gray, in consequence of a 
mixture of very minute pai'ticles of suiphuret pf lead, iin- ' 
perceptible to the naked eye. The crystals of endellibn are 
covered by a sliglit stratum of green carbonate of copper ; 
and some small crystals of common dodccaedral pyramidal 
carbonate of lime f metastaiii^ue of Haiiy) are disseminated 
Hcnong them as well as in the quartz. Several small parcels 
of suiphuret of lead and blue copper are likewise observable 
on it. . 

Such is the result, which the tnosbcurcPul examiuntion, 
and continual attention to every thing, that could render me 
better acquainted with this scarce and interesting substance, 
enables me at present to lay before the Royal Society. 1 
um far however from imagining, that 1 have seen every thing 
Firobably ciher pertaining td its crystallization. Undoubtedly other varie- 
Ysneiies. other niodificatiousy may exist ; and it is probably 

that, among the small number of specimens of it in difii^i'ent 
collections, such may be found. From the numerous va- 
rieties, that exist in a. single groupe of this substance, its 
primitive crystal appears to have a great tendency to be mo- 
dified : but the modifications of this crystal, which 1 have 
given, are unquestionably sufficient, to render it easy to as- 
certain any new opes, if .tbcy should c^cur. These re- 
flexions are not introduced here without reason. Among 
the different specimens of this substance examined by me, 

1 have seen several crystals belonging to some of the varie- 
ties I hare given, on which . there .existed likewise slight 
traces of planes belonging to other modifications, but which 
it VI as altogether impossible for me to determine* As an 
example of this 1 shall mentipn the crystal represented at PI. 
YHl, fig. $7» not only because it is one of the most strik- 
ing for eleg'iipce of form, jbnt bccauc^ it is'jii my own pos^ 
ftWion. f^ces indicated b} the letters.x, jf, i.n4;?, arecer- 
tainly owing to an intermediate retrogradatiou at the angles 
of the terminal faces: but the impossibility of measuring^ 
with precision the angle of inclination between theV planes 

and 
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the primUive ones in this crystMl, which is very small, an j 
l>artly imbedded in its gangue, completely prevents me 
from determining the iiutuie of the three dilTerent retro- 
gradations, fo which they owe their existence. 

fTo be condnued in our hext»J 
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On Detonating SUoer.. By Mr* Dcscotils*. 

Mk . Figuier, prof, of chemistry at the Pharmaceutical Fuleiiasiioj 
School at Montpellier, has lately written to the authors of®*^^***'- 
this collection a paper on detonating silver, in which, after 
mentioning that Mr. TIow'ard Bril formed this compound, 
which was afterwanl obtained in larger quantity by Mr. 
Cruickshank,he points out a process for preparing it analo- 
gous to that adopted by the latter gentleman. 

A paper already published iti this Jotirnal f contains Former 
nearly similar results to those obtained by the profesEor 
Montpellier, we shall therefore confine ourselves to the dif- 
ferences mentioned in his observations. 

Mr. Figuier has seen the detonating silver explode even u explodes 
«mid the acid solution in which it is formed, when touched 
by a hard body. He has likewise detonated this compound supposed, ^ 
when dry by simple friction with the edge of a card. These 
facts indicate a much greater degree of inflammability than 
had been supposed, and must lead us to be more cautious 
in prepanng this substance. 

The professor has remarked, that detonating silver is not Not decom* 

decomposled by weak sulphuric acid, unless it has been pre- posed by weifc 
• 1 1 j* A • sulphuric acidy 

viously dissolved in water* unless in solu. 

Caustic potash appeotred to him merely to change its co- 
lour to a red, or a deep gray, without depriving it of its fill- 
minating quality. This experitAeutr which 1 repeated, did 
not afford me precisely the same result. After remaining a 
considerable time in potash, the residuum jgave only a slight 
d^repitation, arising ifo doubt from the portions; oh which 
the potash had hot yet acted. 

o Anoalesdel^i^nik, vol LXill, p. 104. 

Jgutiiai|^val. XVUI» p. 140. 
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OilV. 

Process Jbr makwg A fine 

l^in« lake German chemist, whose name is not nsentioned, has 

published the fbllowing process for making a beautifal 
lake. sT 

by precipitat- Take any quantity of eochmeal^ on which fjotte twice its 
rag cochineal freight of alcohol, and as much distilled water* .Infuse for 
•f tiu. some days near a gentle fire, and then filter. To the fii« 

tered liquor add a tew drops of sdfntiou of tin, and a fine 
red precipitate will be formed. Continue to add a little jfo- 
lution of tin every two hours, till the whole of the colouring 
matter is precipitated. Lastly, edulcorate the precipitate 
by washing it in a large quantity of distilled water, and th^n 
dry it. 


XiV. 

On the Blue iVotfshane^ hy Philip Antony Steikachbr*^ 

Jllue wolfsbane pjg fresh leaves of blue wolfsbane, acomium ttapelluSf 

fscuU, cultivated in a garden near Pans, being treated with a suw 

ficient quantity of water at 43° [113'" F.], g'cen fecula wat? 
» coagulated. 

The liquor separated from this fecula retained a peculiar 
herbaceous smell, analogous to that of the leaves of scurvy 
grass after the greater part of their pungency is destroyed 
by exposure to the open air. The progress of evaporation 
anaanby mat* entirely dls^>ipated it. Toward the end a mutter of 4 gra« 
teraCOM&Utiug separated. After this was washed and driedy 

a portion subjected to the action of tfie blowpipO on pla- 
lina was not melted by the interior flume, but becarncf 
whitish, ^vithout swelling pr decrepitating. 

^rbonatc ^ Another portion put into weak sulphuric acid produced 
and i)bo«i>hate n pretty long effervescence. The<^vaporation of the ftuid 
ffbiae, afforded‘ acidulous crystals in tlie> form of soft' n^les, 
which were decompqsed by nitrate of lead. The pyecipi-^ 
tate, heated red hot by the blowpipe on r piece of charcoal, 

• SonninW Bibtotli^qiw pbyMC<^6cqnoinlque, for yal. b P- • 
t JouTod Je Pliy5lque> vol. LXVb P* 
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ivas reduced into little metiillic globules, round wbicTi a 
slight aureola shone,, accompanied with a very perceptible 
pliosphorio ' Briilfifll* The eixim^tive liquor boiled dowii con- 
tttiuM a great deal' of amnioiiiaeal muriate. , 

An other plants gathered by the bide of the \volfsbane 
yielded me no signs of phosphate when analysed, I con- 
ceive the organs of this plant have the- faculty of assimi- 
lating phosphorus, or its elements, and converting them into 
an acid. 

From my analysis it follows, that the aconitum napeilus 
contains 
Green fecula. 

An odorant gaseous substance, which l^suspcct to be vi- 
rulent, 

Muriate of ammonia. 

Carbonate of lime, and 
Phosphate of lime. 

Thus the existence of this phosphate in the blue wolfs- 
bane, which Mr. Tutten of Wolfeubuttel announced nine- 
teen years ago, is confirmed. 
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SCIENTIFIC NEWS. 

The annual courses of po{)ular lectures at the Surry In- ’becture^atthe 
stitution, Blackfriars Bridge, connuenced on the 3 1st uU.,^^*^^ 
and will be continued every succeeding Tuc-'day and Thu rs- 
day evening, ut seven o'clock, during the season. We un- 
derstand, that the following gentlemen have been engaged 
for thi9i respective departments, viz. ^ 

Chemistry and Mineralogy^ Mr. Accum. 

Mu$k^ Mr. S. Wesley. 

Experbnenial Philosophy, Mr. Jackson: and 
Physiology fwUh ExperimefHsJ^ Dr. Dayis. 


To Correspondents. 

I gm not acquainted with any work on the subject nfter 
which E. l). inquires 

The ptipl^rs of Mr« Barlow and Mr.Lyall wiU^ inserted 
in our next number. 

errata. 

P. 167, 1, 4 from bot. Jbr Pi. V, read PI. Vt. 

Itjdf 1. 4 /or complete read complex^ 
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•nd which acts upon them wh^ notia a cnBceutrated state, 
ir the acetate M leiM i this an^r\iu^tt^y |Bunpt be ap< 
plied in the pyesedt tnsthiSiEle,^l^t!cau«c affect^ 

by tan and the gallic acid. The other tests wjlii^h JL^rfioeupd 
. in my former cxperimeDts on tfiis auhjcQt* tpt ac^np4yar|>ar- 
ticular varieties of mucilage^ such as the.ni(tato,.^f mer- 
cut>'» the,|(n(i8.utp}uite the tiitromurralie of |^Qld« ami 

silicated potash f, were each of them limited to those varie- 
ties, and can therefore be of na use in determining the ge« 
neml^ question, beside tliat some of them act upon the 
All tmicilapw other constituents ojf gtitls. Theyev isv however, due pro- 
cohol*'*** P^rty, in which all mucilages stem to agree, i. e. tlieir in- 
solubility in alcohol ; and it is upon this property, that Mr* 
Davy has founded hiroperntion for obtaining the mucus of 
galls in a separnte btate. 

Tli.^re appears I endeavoured to> imitate his process, but without success, 
la'e^iii grUs^* ^ ®troiig infusion of galls had its tan separated by jelly, 
the residunl fluid was^dovaporated, and its solid contents 
were boiled in alcohol, in order to remove from them any 
extract or gallic acid. What was left was digested in warm 
water; a very small quantity of it seeined to be dissolved, 
and the fluid assumed^ a JigtU green hue. The acetate of 
lead threw down a alight py^^cipitate, and; laft the fluid co- 
lourless; it was tinged by the oxisulphateof iron ; tartarised 
antimony and oxalic acid liad no effect upon it ; it was nei- 
ther acid nor alkaline; being slowly evaporated, a small 
gray residtktm was left, whi^ did not resemble' :uHt4:ilage 
in any of physical prop^tib. Wa come to. the* same 
conclusion i^sp^clthg the <existeace of mucus hi galls by 
digestsilg' a quantity pf ihd powdNlr in successive quantities 
' - ^ ^ ^ i .'i .1 r. ^ ^ 

f i spi Jndueedfci.0oittiUer,iiifrpiadp&ait&whidi is produced by the 
addti>>nof a which was first no^ced 

by 0r.: Tho^?JVtt/^a^, as d4|pepfU^,,iH^ vp^n ^he imimdiate oi, 

siM tlpoi^i^oiii^ blit uppi^,t^ Ua«^hicl{%ntM 
ra0p6sition,jaiid which i^cid to*f 1 irow^ it Vbpioiis 

predfiitite from tt: WaddtidtO tftVMiflfefetit te-^ 

'Ret»bl^-inVu^oh«i ensoe asfrem tbe emplbjU' 

meat of the rtlkali o iihout the silex. * ./.v' 

1 (41^ chsiiu^i^,. y,.to. 


of 
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of alcohol or ether ; in both these cases* after the action of 
these fluids. has, Be^n carried to its ftiUest extent, a residuum 
is left^ upon which water has no a^^tioti, yet mucilage is in* 
soluble both in alcohol and in ether* I feel it necessary to 
apologiaefbr differing from Mr* Daey on this point of fact* 
but t maysOy in my excuse, that he relates the process for 
obtaining' the mucus of gatls rather as one calculated to 
answer the end in view, than as what he had really put in 
practice. That portion Of the galls, which in his analysis 
he attributed to mucus, 1 shoutd refer principally to the 
imperfect compound of tan and jelly* which I have described 
above* 

1 shall now make a few observations on the chemical pro- Catechu very 
perties of catechu ; but it is necessary to premise, that the 
varieties in this substance are even greater than those in the ^ 
gall nut. That which I employed was considered by a 
friend* on whose judgment I could rely, as a good specimen 
of the kind which is most esWmed by the apothecaries ; 
yet from my experiments with it, it seemed to differ from 
that employed by Mr. Davy. Cold water being digested Treated with 
upon it for two days took up -jV o£ its weight | the solution waier, 
was transparent, and of a hue reddish brown colour ; the 
portion which remain^ undissolved seemed like a mixture ^ 

of white and red particles, in which the white considerably 
predominated, but when it was dried its colour became as 
deep as that of the catechu in its recent state* The sola* 
tion slightly reddened litmus; it was rendered turbid by the 
oxalate of ammonia, and a small quantity of a dense pre* 
cipitate subsided from it* It was also liable to the opera* 
tion of moulding, although not so readily as the infusion 
of galls. When catechu is treafcd with hot water, it is and with hot. 
partly dissolved and partly suspended. An opake infusion 
is formed, which contains about of jts weight of so* 
lid matter. The warm infusion still continues quite opake 
after being, passed through a paper filter, while filter 
gains a great addition of weight, and is stiffened aa if it bad 
been soaked in some kind of mucilaginous mafter* By 
standing for some days, a part of the contents is deposited, 
and the warm infysion becomes transparent. If the deer 
solution be evaporated, the residua is nst e^ble of being 
K fi coaipltte)|r 
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The transpa- 
rent «:olutioii4 
slowly deposit 
part of their 
cohtent^. 


and glow 
inouLdy. 


Requlre^ siic« 
cc>sive infu- 
sions. 


Treited with 
j'coUol. 


coqiplotely redibsolved, a^d tiie necond infusiou iif nkth«f 
Uj^hter coloured than the form«;r one. The transparent 8o<« 
lutions of caUchtiy whether formed by warm or by cold 
water, slowly depohit a part of their contents, in ibe foriii* 
pf the wbitish residuum n^entioned above, wbiTe at the same 
time a kind of efifort'sccnee creeps up aloiig the sides of 
the Ij^lass to some distance above the surface of the fluid. 
This dl?pobition 'proceeds the more rapidly, the stronger is 
the infusion; but there dbes not appear to be any absolute 
limit to its continuance. In one instance I found, that a 
saturated solution of catechu, aflier standing two monthsr 
had lost rather more than lialf of ita solid contents, but a 
part of it had been expended in forming a stratum of mould.. 
Tlie substance that has been deposited is less soluble in wa-r 
ter than the recent catechu, but it dissolves readily by an 
inOreasa of temperature it forms a solution of a ligliter 
colourrHiid it 1ms less disposition to separate from the fluid 
Although catechu is so readily soluble in water, yet, as is 
the case nith galls, it requites a number of successive in- 
fusions to separate the soluble part from the small insoluble 
residue* T^n grains of catechu were infused in 5^ times 
their weight of water for hours; the fluid was then 
drawn off, and the same quantity of water was poured upon 
the residue. After 9 of these successive infusioos, the ef- 
fect of the oxituuriate of tin was no longer visiUe, that of 
jelly was barely so, but the oxisulphate of iron eootinued 
to tinge the fluid until the l>5th infusion, and at this ]Mriod 
tlie acetate of lead produced a very slight cloud*. The in- 
soluble residue left was uot mo^e than Vv ^f the weight of 
the catechu employed ; it seemed to be a heterogeneous 
ina«8, consisting probabl^ of accidental impurities, and it 
may be expected therefore to vary in quantity. Mr. Duvjr 
found no less thad tV the catechu upon which be operated 
to consist of insoluble matter*^. 

Alcohol, the temperature eff the atmosphere, slowly 
dissolves catechu* By Imfliug the eflect is much promoted, 
and the aleohol takes up abont -Af <>f Its weight, which re- 
mains permanently dissolved, but tbui^^ontity varies very 


PhU,Triins. 180S, p.SfSO. 
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Tuuch in diflTerent speciitiena. About of the cateehu 
feeemB insolublie in this raenstruum. This part was rc^adily 
taken up by water^ except a small dark-coloured residuum; 
the sfddtfon produced only a slight eftect upon jelly and 
tlte otffirariate of tin, but by the oxisulphnte of iron tlie 
whole bec^ip'e as it were .coagulated, and' was converted into 
a gray mass. Ttie acetate of lead also threw down a very 
eopious precipitate from the fluid* These properties denote 
a considerable analogy between this part of the catechu, 
and the mucilaginotis bodies, anf analogy which is farther 
strengthened by a degree of viscidity, which may bte ob- 
served in its solutions. The substance obtained by evapo- 
rating the spirituous solutions of catechu is of a deep 
red colour, soluble in water but less so than the whole ca- 
techu ; the solution is copiously precipitated by jeily,by the 
oxiiTiuriate of tin, Rnd the oxisulphatc of iron. It moulded 
by exposure to the atmosphere, I think, rather more readily 
than entire catechu. 

The infusion of catechu is very copiously precipitated by Action of re- 
jelly, blit a part of the precipitate generally remains sus- i,ffusion.*' ^ ^ 
pended in the fluid. The oximuriate of tin also acts pow- 
^erfully npon catechu, but it is not much affected by tar- 
tarized antimony, it is rendered opabe, and the brown colour 
is changed to red, but scarcely any precipitate is formed. 

The acetate of lead exercises the same instantaneous action 
on catechu as on galls ; it immediately unites with all the 
constituents of^lhe infusion, and leaves the fluid perfectly 
transparent and colourless. The nitromuriate of gold 
throws down a very copious proripitate of a blackish purple 
colour^ and the nitromuriate of pjatina an equally copious 
one of a deep reddish brown.. The precipitate produced by 
the oxisulphate of iron is of a deep olive green, and readily 
subsides from the fluid. This firecipitate uiast, I appre- 
hend, be considered as an Obvious indication of a small 
quantity of gallic acid ; *aad may therefore be regarded as 
a proof of the variety, which * exists in diflbrent ftpecies of 
this substance, since that which Mr. Davy employed was 
uithontthis constitueot*. 1 have always fouud the infu- 

* Philps. Traai* 1803, p. S69, 
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friont which I formed to be slightly reddened by litmus* 
After the infusions of catecbn hove undergone the operation 
of moulding, they are much less affected both by jelly, and 
by the oximuriate of tin, but 1 nev^ cttfrilfd the process 
so far as to observe whether they cottld be entirely deprived 
of the capacity of > being acted on by these reagents. 
Unsupcessful According to Mr. Davyds observations the separation of 
pa^Mrc^the ta*r tao.and extract of catehu may be accomplished with a 
and extract of considerable degree pf accuracy* and he points out three 
ciiechu, diff^ent ways in which this may be effected. Tan, he re- 
marks, is more soluble iiji water than extract, if therefore 
catechu be subjected for a short time to a small quantity of 
water, the tan alone will be dissolved, and the residue will 
contain a greater proportion of extract. I infused a portion 
of catechu for a few minutes in about ten times its weight 
of water, by which a part only was dissolved. The residue 
was afterward dissolved by the addition of more water, and 
, when each of the infusions was become clear, by depositing 
a part of their contents, they were both of them submitted 
to the action of jelly and the oximuriate of tin ; the first in- 
fusion was stronger, but I could not observe tbe least dif- 
ference in the proportional eflects of the Pso reagents. Mr. 
Davy's 2d method of separating tan from extract is found- 
ed upon the^irinciple, that extract is more soluble in warm 
than in* cold water, and therefore if a saturated warm infu- 
sion be formed, when it cools the tan will remain dissolved, 
while the greatest part of the extract will be de[>osited. I 
put this process into execution, but upon applying tbe two 
reagents they both seemed to act in an equal degree, dif- 
fering only in their effects in consequence of the matter 
which liras deposited being trather less soluble than the en- 
tire catechu, The 3d m^bod of separating the tan from 
the extract is by forming a number of successive infusions, 
when it. is said, that |he tail" will become hrst' exhausted, 
and the, extract be left fan state bf almost perfect purity. 
1 have already related the fiwult of this operation, which was 
not at all comfbrmeble tp tbe Shove statement# These cir- 
cuuistonees | regard as nmouutilig to a positive 'pr<m^r of an 
essential difference between the substances, which were ein- 
|ddyed by Mr. Davy and myself. 

In 
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In my former paper I mentioned, that I had performed Rhatany treat- 
some experiments on the extract of thiilany, which led me ““''f 

/II *a '• . o ' . . as s. w in' aSSI«.U;0 b>’ 

to conclude, thht it consisted principally of tan. It readily heat: 
diasotvea tti trater^ lind the solution is much promoted by an 
increase of tein^ratore; as thewsitet' cools, a part of the 
rhutady separates, leaving aljont ^ of the weight of the fluid 
in permanent solution. The fluid very slightly reddens lit- 
mus, and after some time shows a tendency to mould. The 
part that is deposited fiom the solution by cooling does not 
appear tf> be different ' from' what ia retained by the water, 
except that it contains a smalt insoluble residuum, which 1 
am disposed to regard ais an aceid^itai impurity, and from 
which it requires a number of successive inftisions entirely 
to separate the soluble part. That part whieh subsides 
from the warm infusion is also less soluble than the entire 
extract; but this 1 attribute rather to the effect of the ope- 
ration, than to any Oiiginal difference in its nature. Alco- ^nd with alco* 
hoi takes up about ^ its weight of the extract, the so- 
lution is promoted by heat, it requires several successive 
applications to remove all the soluble matter, and a portion 
is left, upon which the alcohol has no longier any effect. 

This part is readily dissdfved by water, and forms a solu- insoluble 

tion, which is of a bright red colour, which was rendered in sl^^ohol. 
slightly turbid by jelly and the oximfuriate of tin, but was 
very copiously precipitated by nitromuriate bfgold and the 
acetate of lead, the former producing a reddish brown, and 
the hitter a delicate pink precipitate. The results are very 
similar to what has been related above respecting the action 
of alcohol upon cathchn, and indicates^ the presence of a 
substance, which in' its cbemicaf characters -bear! an ana- 
logy to mucus ; at the same tiiqdit oiast be remarked, that 
the solutions of rbatany are Aram any degree of vibci- 
dity. 

^ Hhatany aets very powerfully upum^elV* forming with it Action of rct- 
a light red precipitate,*which geneniHy liepanites^from^the *S«“**®" 
fluid. It appears, thdnt the mist ]pi^(^;cbtnpound is 
dneed by atout equal parts of pr^ti^ inngfass and'e:^- 
tract, but the substances d6 nof hi kamq definitive^ 
proportion, the# nature of lire edtni^na bkiig much* in- 

fluenced 
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0i|eQce4 t)}\tbe feiativ# quantities iawbkhits ingredients 
are pmeated to each other. .When there iaau e;a<^ess either 
of jelly or of tan* the precipitate subsides mote fhw\yf and 
is of a softer texl^re. Beside jellyi rhataoysafft^-ipitated 
by oximuriate of tin, oxisulph^te of iroo* 'oeelate lead^ 
tartarizcd antimony, miiromumte of gold^aod of platina, 
nlutn, lime* and sulphuric^ acid. The oximuriate of tin 
throws down a dense precipitate, but oUly In m^erate 
quantity, much less than that pmdnced by jelty ; the oxi- 
sulphate of iron produces a black precipitate, ^tcb speedi- 
ly subsides to the bottom of the vessel ; acetate of lead in<r 
stantiy combines with all the contents of the solution, tbroiws 
them down in the form of a pink mass, and leafTes the fluid 
transparent and colourless ; antimony throws down a small 
quantity of a reddish powder ; the nitromuriate of gold 
produces a very copious dark purple precipitate^ and the 
nitromuriate of plotina an equally copious one of a reddish 
brown colour.' Alum renders the solution turbid, changes 
its colour to a dirty brown, and throws down a small quan- 
tity of precipitate; lime water heightens .the cplouTt and 
produces a red preapitate ; and sulphuric, acid produces 
u copious precipitate of a light red colour, CarWuate of 
potash converts the colour of the solution to a deep blood 
red, blit producoB no fiirther eflect After the infudon of 
rhatqny has W jolly added until no further precipitation U 
produced, the oximuriate .of tin reudqra it slightly turbid, 
but can scarcely be said to. form a precipitate; if however, 
the experiment he reversed, i*e. if jelly be tp ibe 
fusionqfter the actiop ottbe oximuifiate of ti% a copious 
prppipitateU thrown. down,;. 

it l^s a much point, wbelber tap be in all 

cs^s uptfqrm \n its propertios, qr th^rg may not ba 

substanpea poflefled of the leading characteristics of tan* 
particularly its property pf prpciB'latmg jeUyj; which yotiin 
somf^ Wpects, irniy d^er each other. This latter 
pptqton li^s been a<^)^ by,Krppai; while Mr, Davy, on <tb|i 
app^rs Jo gt^bute any diy^ty.pf 

ration on the diftpijept; r^gaq|s, tq any differ^cqjn the 
too itspl^ hqt tii^ Bpbstancps.with yrhich |t may 

hp 




1)6 united. I confess that I am disposed to adopt 'the doc« 
trine of Proost: for although Mr. Davy-s remark be correct, 
that in all eegotobles, in which tan has been discoyered, it 
exists to a stale of ^combioation with other principles, and 
that its action must necessarily be modified by these com* 
binotions ; yet I conceive, that^ us far as we are able to Probably not. 
judge, the nature of the Combinations will not uccouat for 
the difference of the effects. The extract of rhatany is co- 
piously precipitated = by jelly, and considerably so by the 
oximuriate of ttti$ but as this reagent produces scarcely 
any effect after the addition of jelly, we must conclude, ac- 
cording to the generally received opinion, that the effect of 
both these substances depends upon the tan which it con- 
tains, so that we are leil to regard it as consisting of tan, 
combined with a little mucilage and a minutes portion of 
gallic acid. Yet we find, that tartarized antimony and the 
carbonate of potash, which act so powerfully upon the tun 
of the gall-nnt, scarcely produce any precipitate witli the 
tan of rhatany. We must therefore conclude, either that 
the action of the oxide of antimony and the carbonate of 
potash depends nppn the presence of some extraneous body, 
or that there may be a substance, which forms an insoluble 
compound with jelly, and which, on this account, is entitled 
to the appellation of tan ; but which may be sd.moditiecl, as 
in some states W uxiite with the above reagents, and at other 
times to havemo^effecl^ upon them. Considering the mag- 
nitude of the effect produced, compared to the $iipf>osed 
nature of these extraneous bodies, I cannot but think the 
latter opinion the usere putfbable. Tikis, it is admitted, is 
no more than a presumptive argument; but I apprehend, 
that the same point is more firmly established by what I 
have observed respecting Mr. Hatchett’s artificial tan. This Artificial tatu 
substance we may regard as homogeneous, and therefore not 
liable to those objections, which apply to such experiments 
as are performed upon^any of the vegetable infusions ;v and 
yet I have found it to act very differently upon* other re** 
agents, at the same time that it exercised the most power- 
ful action upon jelly. I have now before me a solution of 
the artificial t^n, which copiously precipitates jelly, theoxi- 

muriate 
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BHiriate of tin, the oxisulpbate of irao, the acetate of lead, 
a)uin» lime water, and sulphuric acid aud yet it is very 
slightly afl'ected by tartari%ed antimony, and not in the least 
by the carbonate of potash. Are we then .to copcluder tliat 
pure tan, such as may be supposed , to exist nr Mr. Hat* 
chett’s preparation, has no affinity for the oxideof aotiisoDy 
and the carbonate of potash ; and that, when the tm of the 
gall-uut is precipitated by these reage:)ts, it depends upon 
a primary action, which they exert upon some other con- 
stituent? or that there may be substai)Cr:s, which haveisome 
specific differenc'es, altiibugh, from their leading properties, 
they may be ail at thorn. stDCtly eL>titUd to ,tlie< generic 
name pf tan ? The coincidence between Mr.TIatchett’s tan 
uud rhatany, so far us the reagents are concerned, might 
seem to favour the former opinion ; yet the latter suppo- 
sition implies nothing thut is improbable, and is agreeable 
to the analogy, which prcvsiiis in other vegetable pro- 
ductions. 

With respect to any general conclusions, that I may draw 
Irom my experiments on^hese different vegetable astrin- 
gents, I feel so well aware of the difficulty of obtaining un- 
exceptionable results, and the uncertainty of.the inferences 
tliat ought to be deduced from them* that . I shall not yen- 
tiire to consider the positions which I have advanced as as- 
certained matters of fact^but rather aa* subjects* for future 
investigation. All that I can expecifroiU this; paper is, that 
it will serve us an addition to the stove of information which 
is daily accumulating^ and which may assist at some future 
period in laying the foundation of a more iDatured theory, 
than any which could be constructed at present. 

Idrerpoqls October tO, J809, , 
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Memoir on the triple Sulphuret of Lead^ Copper^ and AntU 
montft or Ende/iion. By M. le Comte de BouRNONy 
jP. R. and L> S. 

(Continued from page 237-^ 

Determination of the primitive crystal of endellion. 

From the direction of the latninse of crystallization of Primitive erys- 
the endellion, with which some accidental fractures had ‘ai ascertained* 
made me perfectly acquainted, as well us from the general 
aspect of the crystals of this substance, I could not doubt, 
that the form of its primitive crystal was a rectangular te- 
traedral prism; and the similitude of the retrogradntion of 
the crystalline laminse along tHe edges of the terminal faces, 
indicated by the equality of the inclinations of the faces 
belonging to them, made me presume, that these faces must 
be squares. Accordingly it appeared to me, that the pri- 
mitive crystal could only be a cube, or a rectangular te- 
traedral prism with square bases, the altitude of which 
would be greater or less than the side of the terminal faces. 

Now remarking, that, with very few exceptions, in all Where a pri- 
substances, that have a perfectly symntetrical solid for their 
primitive crystal, as the cube, rhomboid, octaedrou, regu- the secondary* 
iar tetraedron, &c., the secondary forms, produced by * 

various retrogradations to which they may be subjected, re- 
tain the same symmetry ; 1 observe, that, in the crystals be- 
longing to the secondary faces df the endellion, there is no 
symmetry between the planes that supply the place of the 
edges of the terminal faces, and those of the longitudinal 
edges of the prism, either with respect to the number of 
these planes, or to their iiiclinatioii ; whence 1 am naturally 
led to infer, that the rectangular tetraedral prism, the pri- 
mitive crystal of endellion, is not a cube. Of this 1 was 
fully convinced, when 1 presented my first paper on this 
substance to the Royal Society ; and it was this, that then 
prevented me from giving the dimensions of its rectangular 

tetraedral 
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tcfmodral pri$in, as 1 conld not sufficiently depend on the 
angles of incidence^ which the secondary faces, 1 liad tlien 
seen, enabled me to take; accordingly I contented myself 
with giving a very near approximation to the measure of 
these angles, without subjecting them to the scfuttny of cal- 
culation 

Mode in which Circumstances havincr since enabled me to acquire per- 
ihe DTinp.tive _ ... - i* t i 

crystal was as- «^ct certainty with' respect to the measures ot these angles, 

.sertaiaed. remains for me to determine the dimensions of thS 

tetraedrai prism* To effect this, after recognizing four dif- 

f ferent retrogradations along the edges of the terminal faces 

of Uie prism, as well as four others at the angles of the 

same faces, 1 observe, that the dimensions of the crystal 

may be determined either by the first of these retrograda- 

tions, or by the second : 1 observe too, that each will serve 

reciprocally as a support or confirmation of the other. 

Directing my attention in the first place to the four re- 
trogradationsy that take, plac^ along the edges of the ter- 
minal faces, 1 begin by taking as accurately^as possible the 
angle formed by the planes arising from each of these re- 
trogradalions with the terminal faces of the prism, and 
find one angle about 130% another about a third 

about 149% nnd the fourth between 171* and 173% I then 
draw a liorizontal line, ABC, fig. 38, representing one of 
the edges of the terminal face of a crystal perfectly resetp** 
bling the primitive one, but composed of a certain number 
of crystalline molecules united, and the equal divisions of 

* AHHiiixmal note. It was not from omission therefore, but for valid 
reasons, that I did not give the cube as the primitive crystal of this sub- 
stance. Mr. Smithson, to whom 1 am vety well known, might have 
done mo the justice to siip|>ose, Hiat, if the determination of this crys* 
tal, ftoni the facts 1 could then obser^ had been as simple as his cal- 
culation indicates, my eyes had too much experience in crystallography 
ibr it 10 have escaped me. If however he had entertained any doubts an 
il'.is point, he was sufficiently acquainted with me, to have communicated 
them to me in a less hostile manner; when 1 would with great plcasuie 
have submitied to him the reasons, that had determined me to act as J 
did. - By this' science wouM have lost nothing, and 1 should have gained 
much, in probably not experiencing the eatraordlnary^and 1 will boldly 
say unmerited conduct, th^t h^ been held toward me in the name of the 
Royal Societ), of which 1 am proud to call myself a member, and for 
which 1 shall always feel the highest tespect 


which 
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wli^ich at the points A, T, B, C represent the extremities of Mode in which 

the sevenirl edges of the component crystals^ From the ex- primitive 
- ^ p ,, , crystal was as- 

ti*eiiiity Cor this 1 let tall the perpendjcalar Ch, repref^ ceruincd 

sentitig the direction of the side, or altitude, of the prism, 
and the length of which 1 leave undetermined. Through 
the extremity of this line, C, 1 draw the lines G C P, 

F C O, E C N, D C M, forming with it angles of 130^ 

135 % 149 % an<l 171^30% which I produce indetinitely above 
the |>oint C. From the point B, the extremity of the side 
ef the tirst molecule, I erect the indeterminate perpendicu^ 
lar B G, cutting all the preceding lines. It is evident, that 
the lines C G, C F, C E, and C D, will indicate the direction 
of the planes derived from the lour different retrogradations,, 
that take place along the edges of the terminal faces ; and 
that, if one of them be made by a single row, the part of the 
perpendicular B G, included between the line of the direc- 
rion uf the plane deriv ed from this retrogradation and the 
line AC, will represent the height of the molecule of the 
last lamina placed on it, and consequently that of the pri- 
mitive crystal. 

It remains now to inquire, which of these retrogradation^ 
was most probably made by a single row ; and whether, 
after, having determined this, all the others will agree with 
it. The angle F C B, or that of inclination betwetr. F C 
and A C, being 45% or the supplement of B C O, which 
was by constructipn 135 % would indicate a height equal to 
the edges of the terminal faces, and consequently the cube 
as the primitive crystal; and the observation already made 
militates against the choice of this, unless the farther ob- 
servations, in which we are engaged, oblige us to adopt it. 

The angle of inclination, G C B, of the line GC, would 
indicate a height greater than that of the cube; and in all 
the crystals of this substance the longitudinal edges of the 
prism being constantly shorter than those of the terminal 
faces, I am led rather to reject than adopt this height,^ 
which would give 28*6, the edges of the termhial faces be- 
ing supposed The choice then remains between the 
two retrogrodations represented by the two lines £ C and 
D C, the first jndicdtiiig E B for the height, and the second 
DB; and the resolution of the two rectangular triangles 

EBC 
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Modcinwhick E BC and t>BC will Very readily give the value of these 
civstarTaTas. respect to the edge "of the termiual faces re- 

cecLiineik presented by B C» and which we have already supposed to 
be 24* But as the height D Bf which then would be about 
3*58» would not agree with the inclination of the planes 
belonging to the other statements, the choice cannot remain 
doubtful, it falling necc^ssarily on ED, which is of 14*4« 
and consequently to the edge of the terminal faces in the ra* 
tio of 14*4 to 24. or of 3 to And in fact, on fixing at this 
the height of the primitive rectangular tetraedral prism^ 
the determination of the other statements by calculation 
agrees perfectly with tlie inclination found by measuring 
the planes ari:»iug from them. Besides, the height D B of 
3*63 would be much too small with respect to what all the 
crystals of this substance exhibit; while on the contrary that 
of 14*4 agrees with every thing found by observation in these 
crystals. 

It remains now to examine, whether the retrogradations 
at the angles of the termiual faces agree with this height ; 
and. if tiiey should not agree with it, whether they do not 
point to one more natural, and more tit to be adopted. 
To proceed on this examination, I take with the instru- 
ment, as accurately as po&sible, the angle of incidence be- 
tween the termiual faces and the four planes which take the 
places of their angles. Their meubureinent gives me 125" 
for one, between 134" and 135" for another, between 15U* 
and 151" for the third, and about 172 " for the fourth. 

The terminal faces being a perfect square, fig. 30, and 
the side of the square being assumed 24. the diagonal R S 
is 33 * 94 , and consequently its half is lG*97. 

As every retrogrudation the angles of a polygon is 
made on the diagonal passing through these angles, if we 
suppose the primitive rectangular tetraedral prism, of which 
fig. 30 represents the terminal face, cut by a plane passing 
through the diagonal R S and that ^hich ia opposite to it 
in the lower face, all the diagonals of the molecules of the 
superficial lamina, on which the retrogradaiion is made, as 
well as of those superimposed ou it. will be ^placed on the 
diagonal RS, or parallel to it. Let Q S, therefore, fig. 
29 , representing this diagonal, be drawu horizontally, aud 

divided 
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flivided at the points V W into equal parts, which shuUbe Modcinwliich 
to those, of the side A C, fig. 28, of the terminal faces, hi pnmitive 
the ratio of 33'0, 4 to 24 : these divisions representing the oeriaint^d, 
diagonals of the crystalline molecules placed on the whole 
diagonal Q S. From the point S, the extremity of the line 
Q S, draw the lines y S c S o, 9 S d, and m S y, so as t<» 
make with this line angles of 123% 134^30% 150*’ 30% and 
172% and produced indetinitely above the point S. The 
lines S^, Sc, S91 and S m, will represent the direction of 
the planes produced by the four different retrogradations, 
that take place at the angles of the terminal faces of tlie 
primitive prism. As every retrogradation, that takes place 
at the angles of crystals by diagonals, is equivalent in the 
effect it produces to a retrogradation that takes place sim- 
ply by semidiagonals; to hnd the height, which that of the 
four that takes place only by a single row would give, in 
order to see whether it would accord better with nature than 
that of 3 to 5 given by the observations that have been 
made on the retrogradation along the edges of tlic Terminal 
faces; from the point 11, half of the diagonal W S, erect 
the perpendicular Rg, cutting the four lines Sg, S^, S 9. 
and Si«, representing the directions of the substituted 
planes. Inquiring now whether any of these planes may be 
produced by the simple retrogradation of a single row, I 
perceive immediately, that for the same reason as was given 
respecting the retrogradation along the edges of the termi- 
ijul faces, those planes must be excluded, the dirretiou of 
whieh is represented by the lines € S and g S. I'liere re- 
main then those denoted by the lines 9S and m S. For the 
same reason likewise as was given before, that wiiich an- 
swers to the direction m S cannot J)e adopted ; consequently 
our choice is confined to that in the direction 9 S. The re- 
solution of the rectangular triangle 9RS would give 
for the height of the molecule, the side of the terminal 
faces being still supposed 24 : so that this height would be 
to the side in the ratio of 9'f) to 24, or of 2 to 5. • Observ- 
ing then, tliat the result of the calculation made with the. 
ratio of 3 to 5 agrees better with what the inclination of the 
secondary faces of the eiidellion exhibits in nature, than 
that made with* the latter ratio : remarking too, that the 

^ same 
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same ratio of 3 to 5 accords better with the customary < 11 - 
nieiisioiis of the crysstaU of this substance, almost all these 
crystals exhibiting this proportion between their height and 
breadth, while I have not yei found one ip the proportion 
of 2 to 5 1 iit detei'iliiiimg the ratio of the height, or side of 
the primitive prism to the side of its terminal faces, 1 tix 
on the proportion of 3 to 5, to which I was before guided 
by the Observation of tlie fetrogradations that take place 
along the edges of the terminal faces. In consequence I 
conclude, that the primitive crystal of endellion is a rectan'^ 
gular tetraedral prism, the height of tvhich is to the edges 
of the terminal fhoes in the ratio of 3 to 3. 

1 have not hesitated to give with considerable minuteness 
tlie method I pursued in determining the primitive crystal 
of this substance ; in the first place because it renders the 
Royal Society better acquainted with the grounds on which 
it is established, and shows, that this determination is by 
no means the result of an opinion adopted at first sight, or 
Tbs deterrai- of a slight observation of a single crystal merely : and se- 
mhWe crysuU* because thiiso details show bow simple and easy 

wiihsuttkieiu such determinations arc, when nature supplies qs with 8uf-» 

a simple data, and at the same time liow far the calculations 

proc«s», 

they require are from being complicated*. The same may be 
said of the calculations for determining the planes produced 
in crystals by retrogradationb of the crystalline laminae : they 
never require any thing more than the resolution of a trian-* 
gle, for which there are always sufficient d^tu, I think 1 may 
affirm, that, by means of the method given in my Treatise 
oi\TMinerilogy ; and the use of the protractor with a mova- 
ble radius, which I have likewise made known, and which 
greatly abridges the trialS we are sometimeBt obliged to 
make, for determining from the angles of incidence of 
the secondary planes of the crystals the nature of the retro-* 
gruclutioiis calculated to give rise to them; there exists no 

» , 

♦ Ai^tional n6t€. This method liavlag never yei been given ia^any, 
work on miiieiTtWgy in so simjile an^ eaay a tiiaaner, and beaideiS the 
Philosophical Transactioiis hitherto containing little on the subject of 
crystallography were farther inducements for me to eater into .these 
pditkulurs. To me it appears, that they cannot bu\ reader this paper 
more mtercstiDg. 


science, 
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si lence, tlie iipplicatioii of* whicii is more eaM , than crystal- 
lo^n-apliy. 

1‘ roni tli<* aiii;fe of inclilenee of loo" l)(*f\v(‘eii the termi- 
nal faces ami qjie of the planes that are snLstitiittil for thi* 
« of those faces it: tlie re( tai:v;nlar li'traedral pri'^in of 
the emlellion ; from that nearly of the same niunher of ile- 
j^recs, which one of the planes snb-titiiteJ i’or their ani^l'-'S 
makes the same faces; ami lastly, from another oi* 

135®, wliieh one of the planes suhsiitnteil for the lonj^iln- 
tlinal eil^’es makes with tlie sides of the prism ; ue may he 
very easily led, if we eontiiie oiir ohser\ation'< to thesi* facts, 
to consider the primitive crystal as a cube, '^riicse aiij^les of 
incidence however, either exact, or so m ar it that the in- 
strument cannot detect the dlthaenee, may he produced by 
ri'troijradations of a nuinliiT of rectiiiii*ulur tetraedral prisms 
by lio means of a cubical fii»ure. I have assigned the vea- 
bous, which have apjieared to me to militate against our ac- 
eediug* to this tir^t attempt. I am jiersuaded we much too 
readily yield to an inclination to consider as cnhiial the 
primitive crystals of substances, the secondary forms of 
wliielj imlieale a r<*ctamj;’ular tetraedral ])rism. There are 
already a sufficient number of substances, that really have 
the euhe for their primitive crystal, though their integrant 
niolccidea arc of a ditrerent form, without our enliirging it 
unnecessaril)’. doing fhus we afiTorcl an additional han- 
dle to tho^'C persbus, who, seeing in every primitive cry -tul 
nothing hut the form of the integrant molecules, from 
Avjjich however it is fre(|iicntly very remote, make of the 
numerous repetitious of this form iu several mineral suh- 
st.inces, that are totally dificreut, the grounds of a very un- 
founded objection to crystallography. 

There is a fact relating to this buhstance worthy of re- 
mark, which is the equality of tlie number of retrograda- 
tions made both along the edges and at the angles of the 
terminal i‘ice^, and ll/U great Uiialogy between llie [)laiies 
owing to them. 
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pyramidal Modifications, 

Retrogradatioiis made at tlio edges of tlie terminal faces. 
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In these 4 niodifirations the pri- 
mitive crystal has tlie angles of its 
terminal faces supplied each by a 
siufrlc plane, differently inclined in 
each moditicutlun. 



Retrogrodations made at the arijles of tlie terminal faces. 

Ar.gles that the T\eys Angle's ihe new j/.an*- foim 
planes form where with^hoseoi aie other tuodmedt'nii's 
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Of the In ltahiiity of Vfgetahles, By 3 /r. Robert Lyall, 

Surgeon, Read at the Literary and Philosophical Society 
at Manchester t Oct, the G//i, I8O9. Communicated by the 
Author, 

T flE irnlaliility <»f soitie plants has attracted much atten- Irritability of 
tion from physiologist'?. Some of the most eminent men quegliouwf. 
liiivt' without hesitation allowed, that vegetables pos&ess the 
faculty irrilabilit}^ while others most strenuously have 
endeavoured to disprove, that any such principle exists in 
the vegetable kingdom. As fcooii as the tniinosa sensitiva 
was discovered, without doubt tlie motion of its leaves when 
irritated by a stimulus were observed, but at what time the 
cause of this motion got the title of irritability is perhaps 
not so certain. Haller was probably among the earliest, who 
ascribed the motions of some plants to an irritable princi- 
ple. After speaking of the comparative irritability of the 
heart, muscles, and intestines, with that of the ligaments, 
tendons, &c., be })roceeds thus : 

That this irritability exists abundantly throughout the lUller’sac-* 

** animal fibres, appears evidently from the example, which 
** we have in the polypi and other insects, which have neU 
“ ther brain nor nerves, but arc notwitlistanding extremely 
** impatient of all stimulus; and lastly we may take into 
consideration the analogy of some plants, the flowers and 
** leaves of which either expand or contract by various de- 
f‘ grees of heat and cold, and, some even with a degree of 
“ celerity not inferior to that of animals. This force is a 
different and new principle from all other properties of 
bodies bitlierto known. We cannot account for it either 
by gravity, attructiqn, or elasticity but by something 
which exists in the* soft fibres, and which vanisilies by dry- 
ing*.” Haller afterward in his Elements of Physiology 
remarks,* “ It is evident, that there abounds, not only in the 
animal but equally in the vegetable kingdom, a contrac- 
• 

^ Prima Llnj^s Fhys, p. 159. Ed. 1758. 
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ON THE IttRlTABTUTY OF VEGETABLES. 


The author's 
deriiiiti(»ti of 
tlie term. 


Plants cxpoii- 
mciued on by 
the author. 


Leaves of 
roundleavfd 
^lm'!ew (K*- 
sc'Jbcd. 


the motions of plants may be 'owing to irritability*, al- 
though there is no mind to regelate them.^ I do not mean 
here to say, that plants have not a voluntary power; but 
merely admit that they have not in the present question. 
Wildeiiouw, when treating of the powers which vegetables 
possess, speaks thus on the subject. “ Initubdit}^, wlien 
** different stimuli produce a change in the parts of a body, 
“ which without it would not have taken place*.” 

The following delinition seems to me as comprehensive 
and accurate as any, and shows the meaning in which the 
word irrilahility is used in the following pages. By irrita- 
bility theii I understand that property inherent in some 
bodies, (or rather parts of bodies) by which, when a stimu- 
lus is applied, they are enabled to contract. 

Having thus fixed the definition, let us proceed to the im- 
mediate subject of the paper. The plants on which I made 
my experiments were the drosera rotiindifclia and longifolia, 
the euphorbia helioscopia, and the dionosa mnscipiila. Tlie 
species of drosesa com« first under consideration; but beforit 
speaking of the moving power of their leaves, 1 think it ne- 
cessary to give a iinnute description of them : and Ist of the 
rotund! folia. 

The leaves of this plant, when properly unfolded, lie round 
the stem in a sf rllated manner. The footstalks of the leaves 
vary in length from half an inch to one inch and half. On 
the upper side they are a little roundish, and have at the 
same time a two edged appearance. The under surface is 
quite flat, and bounded by tlie two edges just mentioned. 
They are of a reddish colour, and are covered by a great 
niiaiber of long wliite hairs, sineading in difterent direc- 
tions. They may be beiit*considerably without breaking, 
and, when the resisting force is removed, resume their for- 
mer situation. At the end of the footstalks we (ind the 
leaves generally of an orbicular shape, hence the specific 
name the plant. The under surface of the leaf is in the 
same plane with the under surface of the footstalk, (indeed 
it is diflicult to say where the one ends and the other begins) 
has a somewhat raembranarcous appearance, and is in gene- 
ral of a greenish (though sometimes purplish) colour. I'he 

* Priiicipl. Bolany & Vcg. Physiol. Wildenow (TraiisUt. p. 

upper 
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upper surface is covered with hairs,bat \dieii deprived of them 
appears nearly like the under. The leaf itself is vervthiii, aiid 
may be folded in different directions without breaking. The 
huirS} which cover the upper surface of the leaves, are of va- 
rious lengths. Those on the margin arfe sometimes three 
eighths of an inch long, w'hile those in the centre are not 
more than one line. In some well expanded leaves we ma}*' 
see nearly a regular gradation of the intermediate hairs be- 
tween the two extremes. The marginal liairs are ilattisli al 
their base, and of the same colour with the leaf itself, (in- 
deed they seem to be merely continuations of it). The 
other hairs are not so flat at their base as the marginal ones, 
but are also of the same colour as the leaf. The long hairs, 
except at tiieir base, arc of a red colour, each terminated by 
a litlle knol) ; while in the central hairs the knob is placed 
immediately on the white part of each. Every hair then is 
terminated by a little rounded body. In general each of 
these knobs is covered by a transparent and viscid fluid, 
which gives a fine appearance, and on account of which the 
plant was denominated ros solis or sundew. Each of these 
knobs appears to be a little gland, which secretes the viscid 
fluid* for a purpose soon to be mentioned. 

The chief difterence between the leaves of the longifolia Longlcjved. 
and the rotundifolia is in the shape, those of the former 
being obovate. 

* This fluid, which covers the glands of the hairs (of the leaves) of Fluid of dio- 
the indigenous species of droscra, has been differently denoniiiiatod. seu. • 

Darwin talks of the pellucid drop of mucilage on every thread of the 
fringe, and in the same page speaks of the globules of mucus. But. 

Gard. Roth calls it the clammy juice, and 1 have here called it a trans- 
parent viscid fluid. This juice covers (he glands when under the influ- 
ence of the hoitestsuiij and also during the wettest weather. When presents a 
the leaf is put under the cleclrical influence, each little globule of fluid beautiful ap- 
spms out like a small tree, presenting a flne appearance. This fluid pearancewhen 
seems 10 possess the following proper ties^^ although I cannot vouch for 
the accuracy of the experiments. It is transparent, insipid, rather more properties, 
consistent than the albumen ovi, extremely tenacious, insefuble in wa- 
ter, soluble in alcohol, in diluted sulphuric acid, ai d in solution of po- ' 
tash,'is not very combustible, and is an electric or nonconductor. Quere. 

Is it a fluid sui generis? It certainly deserves the attention of the che- 
mist. 


The^ 
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Mr. Whatoly The first meiitiou of the contraction of the leaves of the 
contraction* of droser^e, at least in this klngdom>when irritated, will 

Twhen irritated, be found inVVilheriug’s Botany (vol. 2d p. 324) from which 
it would appear, that Mr. Whutely discovered this curious 
phenomenon in August 1780. Mr, Gardoin, who was with 
Mr. Whately at the time, gives the following account of 
TLisdescribeJ. this contraction in a letter to Dr. Withering. “ In August, 
** 1780, e.xamining tha drosera in., company with Mr. 
** Whately, on his inspecting some of tlie contracted leaves, 
w'e observed a small insect or fly very closely imprisoned 
** therein, which occasioned some astonishment, to me at 
** least, how it happened to get into that cenflned situation. 

Afterward, on Mr. Whately ’s ceiitrically pressing with a 
** pin other leaves yet in their natural and expanded form, 
wc observed u remarkable sudden and elastic spring of the 
“ leaves, so as to become inverted upwards, and as it were 
** incircling the pin, which evidently showed the method by 
which the fly came into its embarrassing situation. This 
** experiment was renewed repeatedly, and with the same 
efleet, so that Mr. Whately and myself are both certain 
** of the fact.” 

Rotb observai Roth published his work entitled Beltr^ege zur Botanick 
it earlier. 1782, from which Dr. W’itheriiig translates the following 

remarks. “ July 1779* Drosera rotundifolia and longifo- 
II is account of » I remarked, that many leaves were folded together 

from the point towards the base, and that all the hairs 
** were bent like a bow, but there was no apparent change 
in the leaf stalk. Upon opening these leaves, I found in 
each a dead insect. Hence I imagined, that this plant, 
which has sonic resemblance to the dioncca inuscipula, 
“ might also have a similar moving power. W^ith a pair of 
•• pliers I placed an ant upon the middle of a leaf of the 
drosera rotundifolia, but so as not to disturb the plant* 
“ The ant endeavoured to escape, but was held fast by the 
clammy juice at the points of the jiairs, which was drawn 
^t by* its feet into fine, threads; in some minutes the 
Iraort hairs on the disk of the leaf began to bend, then 
the long hairs, and laid themselves upon the insect. Af- 
** ter a white the leaf began to bend,' and in some hours the 
end of the leaf was so bent inwards as to*touch the base. 
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The ant died in 15 minutes, which was before all thchairs 
** had bent themselves. On repeating this experiment, I 
found the effects to follow sooner or later according to the 
<< state of the weather. At eleven in the morning a sioall 
** fly, placed in the centre of the leaf, died sooner than the 
ant had done, the hairs bent tliemselves as before, and at 
five in the evening the leaf was bent together, and held 
«* the fly shut op. The same experiments being made on 
the drosera longifolia, the same effects followed, but more 
** rapidly. 1 observed, that in sultry w’eather, and hot snn- 
“ shine, when the drops of juice upon the points of the 
hairs are largest, the experiment succeeds best. If the 
insect be a small one, sometimes only one edge of the leaf is 
folded up ; hence it should seem necessary, that the in- 
sect should stir all the hairs of the leaf.” 

Roth also found, that- the hairs bent themselves when he Found to co-i- 
touched thf m with the point of a needle, with a hog’s bristle, 

&c. ; but that they returned to their former position after a needle. ' 
cei*tairi time. He remarked the same contraction when he 
placed a piece of wood the weight of an ant upon the leaves ; 
but that the impression made by the point of a needle re- 
mained longest. Although Withering points out the most 
of these circumstances particularly with a view to excite the 
attention of botanists to the species of drosera, yet 1 have 
not met with any account of experiments made since the 
time he wrote, in the year 1 79^5- 

For the last 5 months of the present year I have almost contmc- 
every day had these plants under my eye, either at home or tion tak«s 
abroad in the country. For my own part I must confess, 
that I have never seen that rapid contraction of the leaves of 
the drosera rotunda, which is nf^ntioned by Mr. Gardom ; 
but in all the experiments which I have made, I have ob- 
served that the contraction was gradual, though it seldom 
failed to happen, if the plant was in good condition. In 
some plants 1 have seen the contraction take place in nearly 
the time mentioned by Roth ; but in most cases it*has hap- 
pened, that an hour was necessary for the complete bending 
of all the hairs, and that it required some hours more for 
the perfect shutting up of the leaves. In some plants I 
have seen the hairs and leaves nearly expanded even some 

hours 
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hours after the stimulus was applied, and yet in the CQlirse 
of a few more hours both have contracted completely. The 
hist experiments were made within doors, and probably the 
plants, tliouj*)! to appearance pretty fresh, were not in the 
most irritable state. 

Fxperln^.^nt Dr. Withering mentions, that Mr.Whately’s experiment 
wiih Dr. ijj bands, and from Roth’s and the above obser- 

probab’\ bo. vatiofis we possibly may account for this* From what 
not w ilt loilo- Oanloni has said, he no doubt expected a ^uddeu 

eaoiigli. contraction of the leaf when irritated ; but not finding this 
to happen, he probably concluded, that the plant was not 
in good condition, and, from placing implicit faith in Mr. 
CJaidoni’s experiment^, was not anxioivs to repeat them. 
I do not mean by what I have said, to impute to Mr. 
Gardoin any inaccuracy in the relation of his experiments, 
but merely to put otliers on their guard, who wish to make 
experiments on this plant. From what I have said it is 
evident, that whoever has a wish to notice the motions of the 
leaves of the droserm ii^ust not set out with the expectation 
of seeing a rapid riiohon (similar to what happens in the 
iniinosaf) follow the application of a stirnuliis; but, to ob- 
serve tiie ultimate etfects, must watch with an attentive 
eye for at least, in general, 20 minutes. It is then that he 
will behold the bending of the hairs, which will soon be ac- 
companied with that of the leaf. 

Manner hi Having now considered the motions of the leaves of these 
which ibe ion- plants, let us examine the manner in which they are ac- 
counted counted for. Brouj^sonnel, in a memoir of the Academy of 
Sciences of Paris for 1764, suspects, that the disengage- 
ment of some fluids influences these motions. As Brou- 
sonnetjs theory is c|aoted*’by Senpebier, 1 shall translate the 
words of the latter. After speaking of the dionoea musci- 
hy Br^Ms-oiicT. says: “He (Broussonnet) remarked the same 

“ phenomena upon two species of the droscra; their leaves 
at first being folded upon themselves, their juices are not 
carried immediately towards the little hairs which cover 
“ tlieiii, but after their developera’ent we can perceive a 
** drop of fluid towards the extremity of each^ hair; the in- 
** sect absorVung this fluids empties the vessels of^ the leaf, 
** which folds upon iti'elf, and resumes its former position : 

«« the 


I 
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the quickueskS of this aotioti is then pioporlional to the 
“ number of hairs toiiehed by the insect*^.” 

This theory at Grbt readini^ does not appear even to bo xhis tlicory 
plausible; for how is it pobK»ible, tlial an insect can absorb not plausible, 
a thick tenacious fluid? No doubt howwer part of this 
fluid will be attached to the pari of the insect which touches 
it, but this seems ciuite unconnected with the contraction of ^ ^ 

the leaf, as 1 shall inuiiediatcly show. On the 30ib of Jul> ent with facts 
I brouglit from rhe country a number of plants of the dro- 
sera rotundifolia, and on inspecting them 1 found many of ^ 

the hairs deprived of their viscid fluid, but yet both they 
i^iid the leaf remained <{iiitc expandetl and in good coinii- 
tion. Tliis appeared to me a favourable opporinnity, to 
ascfiiTain either the accuracy or inacenra* y of ISrou^onnet’s 
theory. Next day in the afternoon about four o'clock, when 
rather cloudy and the temperuture moderate, I placed a 
spiall bit of sulphate of copper in tlie disk of one of the^e 
expanded leaves. Now if Broussonnet's theory was accu- 
rate, I conceive, no effect should have taken place ; but on 
the contrary by six o'clock most of the hairs on one side of 
the leaf> even the outermost, had bent themsclirs complete- 
ly over tile morsel of sulphate of copper. I have repealed 
this experiment fre(|uently , and always with the same result. 

It may be well also to observe, that in otlier expcrimentis 
the sulphate of copper rested upon sonic of llie small hairti 
in the disk of the leaf wilhoubtouching the leaf itself*, yet 
the bending of the hairs and leaf was complete. In some 
plants also, in which every hair of the leaf has been covered 
with a drop of viscid fluid, I cautiously placed a small hit 
of bread, or wood, on three or four of the centi al hairs witli- 
out touching the other hairs, or the viscid fluid on their 
ends, and in the course of a few hours I found, that all the 
hairs had contracted around the foreign body. 

We have here proof then, 1st, That the leaves do not ConMn inm 
contract when deprived 6f this viscid fluid j which qught to 
have been the case, if Broiissonnet's theory had been accu- 
rate. 9dly, That the contraction takes place eyen when the 
. fluid does not cover the little glands. 3diy, That the con* 

>• 

♦ Scunebier, Physiol. Veg. Tome V, p. 117. 
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traction follows, ultliough the foreign body is not brought 
into contact with all the hairs. 

This last conclusion is contrary to what is mentioned by 
Roth. He says, if the insect be a small one, sometimes 
** only one edge of the leaf is folded up.” Hence it should 
seem necessary^ that the insect should stir all the hairs of the 
leaf. 

In the experiments mentioned no insect or any other 
body absorbs the fluid, and of course the vessels of the leaf 
cannot be emptied, which is completely in opposition to 
Broubson net's theory. 

We shall next quote Sennebier’s own opinion with regard 
to the contraction of the leaves of thedroserae. He says; 
•* The hairs of the flowers” (he certainly means leaves) “ of 
** the droseroe arc put in motion by a hair, a needle, an ant, 
or small bit of wood. It appears then, that the pressure 
alone is the cause of it, and this effect permits us to 
“ ascribe it to a cause purely mechanical ^ 

1 am willing to agree with the first part of this sentence, 
but from the latter* 1 must entirely dissent. Sennebier 
seems sensible, that the contractions of the leaves take 


place even when light bodies are placed upon them, which 
of itself would even lead us to suspect, that pressure is not 
alone the cause. 1 know, that, if we press on the centre of 
the leaf with a pin &c., we may cause its margin to approxi- 
mate the pin; and this certainly would be owing to a me- 
chauical cause. But suppose we see the contraction take 
place; as 1 have done, when a body specifically lighter than 
the leaf itself is placed in the centre, as a bit of rotten wood ; 
should we be still inclined to ascribe it to a mechanical 
cause } Admit that it is the case. Suppose then we place 
the same bit of wood on the margin of the leaf, what effect 
ought to follow ? If it was owing to a mechanical cause, or 
the weight of the forcing body, as in the last mentioned 
case, then we should expect, that tfie part of the margin of 
-the leaf, on which the bit of wood rested ,>woitld be depress- 
ed ; which undoubtedly is not the case, but on the contrary 
the margin rises, and then contracts toward tbe^ foreign 


* Physiol. Veg, isms V, p, 104. 
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body, or toward the Footstalk of the leaf*. This would 
seem then to prove, that pressure alone con never be the 
cause of the contraction of the leaves of the droserse, and 
consequently, that the action is not owing to a cause purely 
mechanical. 

Having now seen, that the action of these leaves cannot The motion 
be accounted for either by the theory of Brousonnet, 
that of Senncbier, to what must we ascribe them? It ap- table and equi- 
pears to me, that the motions of these leaves must be owing 
to some other cause, and this cause a moving onef, deno- 
njinute it what you will, for we must admit, that these leaves 
contract in consequence of the application of a stimulus ; 
and I conceive, that this action is performed, if not by 
muscles, at least by something which is equivalent to mus- 
cles in the animal body. 

I have seen no other attempts to prove, that the contrac- The principle 
tion of the leaves of the droserae is owing to any mechanical vegeiaWesad^ 
action ; and other authors seem disposed to admit it as a mitted by se- 
proof of vegetable irritability. Among these authors we 
have the illustrious Dr. Smith, who seems to think, that the 
motions of the leaves are to be explained on the principle of 
irritability J. We have also the no less celebrated Wilden-. 
ouw, who, immediately after mentioning the irritability of 
the mimosa, dioncea, &c., says; Less conspicubus, but 
** easily demonstrable, is the irritability of the indigenous 

species of sundew, drosera rotundifolia and longifolia§.'' 

I will now conclude this part of the paper by quoting the 
words of Dr. Smith, which he uses when speaking of the 
mimosa, &c. ; it is vain to attempt any mechanical solu- 

• 

* That this motion does not depend on pressure may be still better il- 
lustrated, by placing a fly, or some other body, on the apex of a leaf of 
the drosera longifolia. The hairs near the foreign body will contract 
around it, and then tlie apex of the leaf will rise upwards, and turn in- 
wards, until it touches thejbase. Or if the offending body is small, the 
leaf will become convoluted around it. • 

d* 1 mean a cause, which produces motieii. 

} Philos. Trans, abridged, vol. XXl, page 243. 

§ Piincip. Botany and Veg. Physiol. (TranslatioD) page 222, cdt. 
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lion of the phenomena mentioned*’. (Introduct.^.to Bo- 
tany.) 

Having found, that the leaves of the drosera catch flies on 
the principle of irritability, it n)oy be uihed, what is the in- 
tention of nature in allowijng thete and a few others that ex- 
clusive power } At present I am afraid this question can- 
not be satisfactorily answered; but in pursuing the iiKjuiry 
vve ought first to fix whether the particular contrivances in 
the dion«a, drosera, &c., are intended for oflenee or clc-f 
fence. Oarwin entertained the latter idea; for, after men- 
tioning the silene, he says: In the dioncea mnscipuhi 

“ there is a still more wonderiiil contrivance, to prevent the 
*/ depredations of insects.” Again, when speaking of the 
droseim, he remarks, that, “ This innrus is a secretion from 
certain glands, and, like the viscous material round the 
flower stalks of silene (catchfly), prevents small insects 
from infesting the -eaves.” 

I should rather be disposed to think, that the leaves of the 
dionoea and droserte were intended for offence, i.e. for catch- 
ing flies; for if defence was wanted, nature, ever simple in 
her operations, could have supplied these plants with a 
much simpler apparatus, as a number of spines, which would 
have been ejuite sufficient for this purpose; while vve can- 
not conpeive any contrivance, that would have answ'ered bet- 
ter for catching flies, than what is seen in their leaves. 
Kcasoiiing from analogy, this position will be strengthened. 
I^e sarracenia purpurea has tubular leaves beset at the 
margin w ith inverted hairs, which, like the wires of a mouse 
trap, render it very difficult fur any unfortunate fly, that 
has fallen into the watery tube, to crawl out again. Now 
bad it been the intention of fiature, tlmt this contrivance 
was for defence— would it not have been much easier for 
her to have placed the hairs on the margin of the leaf with 
the points upwards, instead of inverted, which would have 
effectually prevented the insect ev^i from touching the in- 
side of the leaf 

Regarding then these contrivances for offence, we have 
found the structure of the leaves of the droserae admirably 
well ealculated for this purpose,. The glands are covered 

with 
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iv4th a viscid fluid (probably) nat only for ulluring^ the little 
insects, but also for retaining thetti, until the contraction of 
the hairs (which is not immediate) shall begin. Now if the 
insect has been unable to ovetcoiOe the tenacity of the fluid, 
it will soon be imprisoned by the hairs bending over it, and 
Anally will either be killed by the contraction of the leaf, or 
retained in it until it dies. This contraction will continue 
Until all is quiet, and even until the leaf becomes accus- 
tomed to its action, and of course suffers no farther stimu- 
lus^ then most of the hairs and the leaf will expand and re- 
sume their former situations. 

This is the manner then by which the flies &e. are Of what we U 

prisoned ; but it may be inquired also, of what use are the 
insects to the plants? [ think there can be little doubt, 
but that they are of some important use in the vegeta- 
ble economy, or why should so many thousand insects be 
thus destroyed ? Dr. Smith in his introduction to botany, 
after mentioning an interesting circumstance concerning the 
sarracenia ad tinea and purpurea, says: Probably the air 
evolved hy these dead flies tnay be beneficial to vegeta- 
tion.” And again: probably the leaves of the dioncca 
muscipula, as wel I as the droserse, catch insects for a silnilar 
reason.*’ On this subject I can say nothing at present, 
but must think Dr. Smith’s explanation very ingenious, 
and probably just: but 1 cannot avoid asking one question, 
viz. As the flies in course of time are reduced to a pulpy state, Perhaps ab. 
both in the dionma muscipula, and in the droserse, is it not 
probable, that some of the pulpy mass may bn absorbed, « 

and so prove as useful to the plant as the putrid effluvia ? 

P. S. Since the above obse{vation8 were written out, 
about five weeks two papers on the motions of vegeta- 
bles have appeai'ed. The 1st in a supplem^it to the Mr. ibbct. 
vob of Nicholson’s Journal, and the 2d in the 107th num- flicory 
ber, or that for the present mouth* The author of both is 
Mrs. Ibbotsoo, whose knowledge, industry, and ^persever- 
anee deserve the highest encomiums* She endeavours to 
explain not only the motions of plants, but also their sleep, 
their sensibility, and their volition, by the' changes pro- 
VoL*XXIlfc Deg. 180<>. T -duced 
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duced upon the spiral wires (before denominated spiral 
vessels), aOd^^hat she calls a leatherlike substance, by the 
actions of heat, light, and moisture. I must confess, that 
Mrs. Ibbetson has brought forward some strong proofs in 
confirmation of her opinion ; but at the same time 1 must 
acknowledge, that these proofs are not sufficient to convince 
i^utstioned. me, that all plants are merely machines governed by light 
and moisture, and that every idea of their sensibility or of 
their volition, is only a proof, that we too often let our ima- 
gination run away with our judgment:** which is the opi- 
nion of Mrs. Ibbetson. On the contrary I am still inclined 
to believe, that plants are both sensible and irritable. As to 
volition, 1 avoid saying any thing of this at present. In pro- 
secuting this inquiry, it must be considered, that plants are 
living organized bodies ; and of course, that they are at least 
governed by the laws of vitality, if 1 may so express myself. 
No raeebunical machine is governed by such laws. Mrs. 
Ihbetson*3 opiaion with regard to the motions of the mimosa 
sensitivais certainly diderent from that which I entertain ; for 
admitting all the mechanical structure mentioned, consisting 
of different joints, pullies, knots, and bolts,*’ to exist in 
the moving parts of plants, and that its spiral wires are ca- 
pable of producing some of its motions ; yet I cannot con- 
ceive, that either heat, light, or moisture, can possibly re- 
gulate some of the beautiful and striking experiments, 
which may be made either on the mimosa sensitiva, m. pu- 
dica, or others. Indeed such b mechanical structure seems 
to approach too near to the feeble works of men, and ap- 
pears to me too complex (reasoning from analogy) to be the 
production of the author of nature. It is proper here to re- 
mark, that Mrs. lbbet3oq*B observations are mostly micro- 
scopical, and hence 1 am induced to 8Uf:ipose (though with 
the greatest deference to Mrs. lhbetson*8 superior abilities) 
that possibly there may be some deception. But as I shall 
probably take the liberty of addressing a few observations on 
this impprtant subject to Mr. Nicholson, after she has 
finished what she intends to write. I must for the present 
decline saying any thing farther ; except, that, should Mrs. 
Ib^etsoi) well explain these observations, I shall then be 



ON THE IRRITABILITY OF VBGETABLFS. 


275 


ready to retract roy opinion, and with the greatest pleasure 
^'ive to her the merit of having explained that which has 
puzzled many physiologists. 


On the IrrUahiVity of the Vessels of Plants, 

As uliDOst every vegetable physiologist has treated of A'^ccnt of t]’c 
the ascent of the sap, and as the irritability of the ves- ^ 

sels IS iiitimatel}' connected with this operation, this sub- iainli!\ of i»ie 
ject becomes extremely interesting. Van Marum, in a 
paper addressed to Ingenlioiisz which is contained in 
the Journal de Physique for September 179^-2, notices 
some experiments,' which had been made by Coulon, 
and then proceeds to mention some electrical experiments, 
which he himself had made on plants. Tie first makes a This irrirahi. 
few observations on the destruction of the irritability of the 
muscular fibres, and then reasons thus: If the contraction stroyed by* 
of the vessels of plants is tlie elTcct of their irritability, it «*!w.tricitv. 
will be destroyed in the same manner us the irritahility of 
the muscular tibres. He adds ; I tried if this would bup- 
pen in the summer of hist year upon some species of eu- 
‘‘ phorbia, which have the coniinon property of giving out 
much milky sap from llieir wounds. I caused the streaiu 
“ of the grand Teylerian machine to pass through the 
branches of euphorbia luthyriis, and through the twigs of 
euphorbia campestris, and cyparissias, and 1 observed, 

** that all the branches or twigs of these plants, which 
** conducted the stream or the electrical torrent during 
“ twenty or thirty seconds, absolutely when they were cut 
“ did not give out any more saji from their wounds. 

I repeated these experiments with the branches of the 
“ fig-tree, which also gave out milk by their wounds. Tim 
** effect wAs perfectly the same ; the sap was not seen to flow 
** out when the branches svere cut, after they had . conduct- 
“ ed the electrical torrent during five seconds; but* when 
** the electrified branches were pressed between the fingers, 
a little sap could be perceived to flow, which rendered it_ 
evident, that the electrical torrent had not emptied the 
“ electrified vesseta^ by forciijg the sap towards the root‘d, 

T i “ but 
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buirtbat the vessels had really lost the lacolty of contract- 
ing and of e^cpelling the sap which they contained.” 
Scnnebier Sennebier, to account for these phenomena, observes^ that 
bem^ngto* ** electricity stops the passage of the juices in the brancbea 
destruction of ** exposed to its action by the shock which it occasions in 
** them, which may derange their motions, and produce 
** some change in the juices themselves. However strong 
** the sparks, which suspend the flowing of the juices, I 
** have suspected, that this suspension w'as produced by the 
disorganization of the parts of plants which experienced 
** its action, and that the extravasated juices were diffused 
into the spongy parts, which retained them. 1 commu- 
nicated this suspicion to Van Marom, who answered me, 
** that an electric torrent could not destroy any thing by 
** passing through a less perfect conductor, such as plants 
** are, but especially when it was divided in such a manner 
** that the light of the electric fluid could not be perceived ; 
** yet I insisted on his recalling to mind, whether he had 
** seen any manifest disorganization in his experiments ; and 
** I desired him to make the experiment, and observe the 
•• electrified parts with a magnifying glass.” Physiol. 
Vegetal, tome V, p. 111. 

not the fact* Agreeably to this request Van Marum repeated the ex- 
periment, and answered Sennebier, that he saw no apparent 
rupture (disorganization) in the organs of the vegetable. 
Sennebier then confesses, that he regards the ex|>eriiiients 
of Van Maruin as tbe most favourable argument for the ir- 
ritability of vegetables, and as tbe only one against which 
be has nothing to oppose. 

The milky In setting out with ^experiments of this kind it is neces- 
plantsn^ihelr know, that what has been called tbe sap by both the 

sap, but ape- authors quoted is now thought to be a peculiar secretion. 
tio«!^ Smith, in his introduction to bo^ny, has placed the 

milky juice both of tbe flg and spurge along with the se- 
creted fluids of plants; and mentions, that Dr. Darwin has 
shown this fluid, quite distinct from the sap, to be^^ Uke ani- 
mal milk, an mulsim or combination of a watery fluid with 
oil or resin. 

If xhn vessels Of whatever nature the juice of fhe euphorbia is, I do not 
containing it at present to inquire ; for this fluid must be contain^ 

ed 
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ed in ve»se1s, and if we can prove, that these vessels are irri--l>e irritable, we 
table, then we can very easily transmit the analogy to the tilc^sap^v^eiV 
sap vessels. The experiments of Van Marum go far to arc also, 
establish the irritability of the vessels, which contain that 
secreted fluid ; but the following, which I have made more 
than once, appear to me conclusive on the subject. 

Having a number of plants of the euphorbia helioscopia, Experiments 
1 cut off the top of one, and found, that the milky juice flowed sakject* 

copicnifly. 1 now submitted this plant to the electric influence 
for some seconds by passing sparks* through it, which were 
so small as seldom to be visible. 1 then cut the stem about 
the middle, and but very little juice flowed. I next covered 
the end of the remaining half with a little moss, and placed 
the root in water. For some days it seemed languid, but in 
a few more began to recover. Soon after this I cut the 
stem across about two inches from the root, and the milky 
juice flowed abundantly. 

In this experiment then we find, Ist, that the milky juice 
was expelled by the contraction of the vessels. 2dly, That 
the electricfil fluid weakened the irritability of the vessels, 
but did not destroy it, or kill the remaining half of the 
plant : and 3dly, That after a certain time, when the plant 
bad recovered from the shock, the milky sap was again ex- 
pelled by the contraction of the vessels. This experiment 
also shows, that Sennebier’s suspicion couceming the disor- 
ganization of the parts of the euphorbia helioscopia is 
groundless* 

I have repeated some of Van Mamm’s experiments with van Mammas 
the same results as himself* The last mentioned expert- 
ment, is rather a delicate one, for^it ts difficult to regulate 
the electric stream so as that it will only hurt the irritabi* 
lity of the vesseb without killing the plant ; but should it 
prove successful in the hands of others, I should then be 
disposed to think, %at the irritability of the vessels, which 
contain this secreted rnflky fluid, will be established on a 
sure foundation never tp be overturned* 

• Qrn4icrtlM|tKimi 


IV. 
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Cote<iiaii theo- 
rem. 


I. a (.ii angle’s • 
r.oniecfii e of 
vluit Iccl Cotes 
fo it, suggested 
the deiuoiihtra- 
ijoii hert given. 


IV. 

Dcmmslration of the Cotesian Theorem* iBy Mr* P- 
Barlow* 

To Mr. NlCIIOLSOr^A 

SIR, Oct. I3tk, 1809. 

the following^ denionstrntion oC the celebrated theorem 
of Cotes appear to you to possess a sufficient degree of ori- 
ginality, to entitle it to a place in your Journal, its inser- 
tion will oblige 

Yours, &c. 

Royal Military Academy f P. BARLOW. 

Woolwich. 

I wRs> led to the consideration of this theorem from an 
observation made by La Grange, in his Thcotie de$ Fonc^^ 
tio'ns Anafytiques^ where he^iozards a conjecture as to the 
probable circumstances that led Cotes to the discovery of 
this elegant property of the circle; and by pursuing the 
hints there given 1 arrived at the following demonstration, 
which appears to me to be, at least, as satisfactory as any 
one that I have at present seen ; and on this I rest my apo- 
logy for intruding into the pages of the Philosophical Jour- 
nal a subject, that has so long, and so often, engag^ the 
attention of many very celebrated mathematicians, without 
any of them having arrived at what may be considered ait 
unobjectionable demonstration. 

It will be propeV, however, for the information of some 
,of yoor readers, before we enter upon^be demonstration, 
fo state the theorem itself, which is as follows. 

I 

c 

\ Cotes^e Theorem. 

Let ABC, &c., PI. VllI, .^g. dl» 32, be any circle, 
divided into any even number of equal parts, 2 at, as A B, 
B C, CD, &c. ; also let P be any point in the diameter, 

either 


Theorem.' 
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either within the circle, or in the diameter produced, and 
join P B, PC, P D, &Cm then will 

P'BxPDxPF &c. AO« + PO“ 
and P A X P C X PE &c. = A 0“ co P 0“ 


Demomtrati&n. 

It is a well known trigonometrical property, that by P®" 
making cos. x =:p, we may derive, 

cos. ' X zz p 
cos. 2 X 2 1 

cos. 3x =r 3p 

cos. 4x z: 8p^ — 8p*+ 1 
cos. 5x iz l6p* — 20p^ + 

&c. &c. See Bonny castle's Trig. p. 301. 


Now by substituting 2 p =: y + and multiplying 

eacli of the above formulse by 2, they are reduced to the 
following simple forms: 


2 cos. X = y + — 

y 


2 cos. 2x=:y* + -Y 

y 

2 cos. 3r =ry* + -i- 

y 

*co8.4x=y* + ~ 

2 COS. 6 * — y* + -^ 

♦* y 

whencewemaycon-7 _ . 1 

elude geaentlljr 3 * 

JBut as this geaeral: form is only deduced from observing 
the law of the leedii^ joints, it will be more sa'iafactory to 
see it derived in a dir^ manner: whidi mey be ‘done by 
meana of the grineiai fdmula. 

Cot. nx s; 8<mx<«oa< (a»l)x«»i^ (mm8)x« 

Boaftyea^ds Trigi p. 30(K 

Or 
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making » 1 = m, and transposing, we have 
iheorcm. o cos. X X 2 COS. m .r = 2 cos. (m ~ I ) x + 2 cos, {m+ l]x. 

When, by making 2 cos. x ny + — , and admitting, that 

V 

in any case, 2 cos. (w — 1) x = y® - ' ^ 

mxzzy™ ^5* (which we know to be true when mr:2 

u 

from the abo\e forms), we shall find that 2 cos. (m + 1) xn 

iiin+i -j \ — ; that is, it will be of the same form with re- 

yw+» 

gard to the multiple m b 1, which may be shoivn as fol- 
lows. 

In the foregoing general formula, by substituting for 
2 cos. X, 2 cos. (m ~ 1 ) X, and 2 cos. m x, their respective 

values y + — , y® “ * + + “^5 have, 

2c08.(w I- l)jr=(y“+ X (y + y)—(y* " ‘ + pin ) 

the latter side of which equation being reduced gives 

2 cos. (m + l)ac=:y»t> +-~ 

that is, it is of the same form with regard to its multiple 
as the two preceding forms ; and since we know that those 
are true when m =: 2, or when m 1, it follows, from what 
is said above, that H is true when m = d, and consequently 
also when m =: 4, and genefnlly for any value of m. We 
may therefore conclude with certainty, that if 

. » I 

2 cos. X = y -I 

. V 

* 

tljMt + 

From which we readily de4«|ce ^hi9) eqiU|l»o«t; 

94> J(?^nr%y**coa. m»+ 1 =0 
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Now thes^ equations mqst nc^c^ssarily hare one common 
root, being both obtained iiom the same value of y; and 
farther, since both equations are reciprocal ones, if be 


one root, — is another root, and the first equation having 


but two roots, and such of those being also roots of the se- 
cond equation, it follows that the former of our formulae is 
a diyi^or of the latter. And this is true, if we change y 
into q y, without, however, altering the value of 2 cos. x, 
and 2 cos. m x; for by substituting for these their true value 


y + y and + p 


and q y for y, the above formulae are 


reduced to 


ist, X {j— 1) 

2d, ( . 1) >C ^9“ -r- 1 ) 


The former of which is evidently a divisor of the latter, en- 
tirely independent of the value of f , or of the measure of 
the angle represented by x. 

• fR jjp -J - f| c 

We may therefore, instead of x, write — — , then 

m 

our formulae will become 

2 j“y® cos. (m x + nc) + 1 
The former being still a divisor of the latter. 

We may here also observe, that while c represents the en- 
tire circumference, the cos. [m x + ne) = cos. m x, what- 
ever iiitegral value we give to w; and hence making re- 
spectively nzzO, 1, 2, 3, kc, it follows, that the 

formula • 


Jtm ytm q cos (m X 4* » c) + 1, 

has for its divisora the m following fonawlsay 

2 ct». + 1 

9 9 -r 2 g y c... ^ j 4 » 1 

9*9* 


SSI 

0emonWnEtixNk 

of 

theorem. 
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» ■» « - ^ /'** + . / 

9 y — •sjyco*'^ — 

&c. 

^‘/“S^ycos. Jj- J+ 1 

Srtice then our first formula of the Snith degree has for 
Its divisors the above m formulse of the Sd degree; it foU 
lowB, from the nature of equations, that it is equal to the 
product of these m formula?* 

Now by making mxzzOy and w x r: — » we liave 2 cos. 

mx =: + 1» ^nd the general form is reduced to this parti- 
cular one, 

(a-ir + 1)*» 

which is the Cotesian theorem. 

For ia the first case, making msrzO, it becomes 

1)% 

having for its divisors, 

9*y* — 8»yt:os.^|^^+ 1 

5*y»-2gyc^.(|£)+l 

S*y* — 3 9ycos.^~^)+ 1 

&Ca ^C. 

C 

And secondly, making m x , we have for our formula 

its divisors being 

g*y*~ S gy cos. (~) + I 

, g*y*— 2 gy .+ t 

,* y *— 2 g y cos. (1^) + 1 
• &c, &c. , 


Or 
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Or using radius r, instead of radius 1, and writing 

n: jr, we have thcor«r». 

2gy r cos. 0ar4- 1 

formula( 9 »y»-^»;^ and divisor J 

&c. &c. 

And also 


f 9 *y*— agyrcos. r+l 
formula (,»y« + t“i*,anddivisor8) J 


Now the first set of these divisors a^ees with P A*, P C’, 
P E% &c. in the above figures ; and the second set with 
PB% P D*, PF*, &C. 

For since q is undetenninate, make 9 yr:OP, r=:OB, 
also r . cos. x z O Q ; then by (Euclid 13, 3) 


PB* = PO*— aOQxOP + OB*; 
and it is exactly the same with all the other divisors. 

Since therefore- (O B“ — P 0“)* = P A* X P C* X P E* &c, 
and (OB» + PO“)* = PB*xPD*xPF*&c. 

also O A = O B, it follows, that 

O A“ to PO“ = P A X P C X P E, kc. 
and O A“ = P0“ = P B X P D X P F, &c- 


Q. E. D. 


V. 


On ihe It^hutue of Electritily on Flame i ty Mr. Leopold 
VaccA, Cohnfi qf the S2d Regiment of Light Iirfantry*. 

l^LAME has been orach used in dectrical experiments. Effect of ele&> 

but 1 do not know, •that the effect produced by electricity 

on the figure of ffame has ever been notic^. * not known. 

We know, that, if water dropping from a slender siphon Water drop* 
be electrified, the dropping will be changed into a stream. gjJIf 

s^Jounutldo Physique, vol. LXV, p. SS4. 

' We 



fit4 

«r aiida to 
spout fertbcr 
by it. 


Flame may be 
supposed to be 
OAlarged by it: 


but experi- 
ment 


^owsthe con- 
ttaxf. 


Klectricity is* 
suing from 
points repels 
them Vy its ac- 
Cion on the airj 


and In the same 
Adnher repels 
tbelilme. 


TtAWt muivuntn bt blsctricitt * 

W« bnow lopt tb$t if a strpaqi of water be electrified, its 
velocity will be increased, and U will describe a larger pa- 
rabola. The reason of these phenomena is well known: 
they depend on the rnlitual repulsion of the particles of the 
water, all of them being electrified with the same kind of 
electricity^ 

Hence it might be expected, that, flame being an as- 
semblage of very subtile particles, if we could introduce 
into it electricity of one kind, they must repel each other, 
and consequently the flame be enlarged. 

To satisfy myself of the fact, I took a small vessel of 
metal filled with spirit af wine, and insulated it. By nueans 
of a metallic chain 1 formed a communication between the 
vessel and the conductor of a good electrical machine of 
glass. 1 kindled the spirit of wine without inoving the ma- 
chine, and observed the soape and magnitude of the flame. 
1 turned the handle of the machine, and perceived, that its 
action occasioned a very considerable contraction of the 
flame. When 1 suspended the jsction of the I 

founds that the flame resumed iU former dimensions. This 
experiment, a thousand times repeated, constantly afforded 
me the same results. 

1 was at first puzzled to account for this, but I think 1 
have at length hit upon the true cause. 

We know, that electricity issuing out of a body to tra- 
verse the air repels it nearly in the same manner as powder 
repels tbe gun barrel in wbieb it is burned. We know, 
that by means of points dispersing in tbe air the electricity 
accumulated in a star of metal very movable on a pivot we 
occasion the .st^r to turn very rapidly in a dilution con- 
trary to tljat of the ^‘olnfB. We know tooi^, that on* this 
principle 'jPergiasoncoi^BU^ a'pVatietariuOai, which was 

set in motion by electricity. We know also, that no sub* 
staiioe disperses electricity taore tbaii fiamb does^ 

If then electricity ^eacapecfirmn all tlm points that comti* 
tute the surface of flame, these ^peints aanst be repelled 
back into the flame; consequent the flame will be com* 
pressed, rand its volnme dkninished* , . > 


VL 
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Cf the Action of Phosphorus and oxigenized muriatic add 

Gat on Alkalis; Booillok-Lacrange and 

Vogel*. 

^OME years ago we perceived, that, after having obtained ^ 
a pretty large quailtity of phosphuretted hidrogen gas from j 
beating a mixture of phosphorus with pure caustic potash 1 
dissolved in water,. a btackish substance remained; and to- 
ward the end of the process another gas was evolved, which 
no longer inflamed on contact with the air. 

This circumstance not appearing of sufficient importance < 
for us to pursue it, we had thought no more of the memo- 
randum made of it, and should probably have neglected it 
still, had not the same phenomena occurred again lately, 
as we were lecturing on phosphorus. Struck at the same 
time with the discovery of Mr. Davy respecting the nature 
of alkalis, we could no longer look with indifference on the 
facts we perceived anew* 

We do not mean to discuss before the Society the decom- * 
position of potash by the processes, that Messrs. Thenard, j 
Gay-Lussac, and Curaudeau have employed. We shall 
only observe, that we have repeated in presence of the pu- 
pils, who attend our chemical lectures, the experiment of 
the decomposition of soda by charcoal in a gun barrel, as 
we had seen it performed by Mr. Curaudau t> aind suc- 
ceeded completely. The experiments we are about to sul> 1 
mit to the Society were made with phosphorus on potash ^ 
and soda. At present we shalf content ourselves with ex- 
hibiting the facts as we observed them, carefully abstaining 
from all conjectural theory, persuaded, that, to attempt 
explanations hnt grounded on incontestable facts, or requir- 
ing interpretation, iflust give rise to errours, which, instead 
of advancing science, only tend to render our notions un- 
certain. 


Plienomena of 
pliosphoruf 
with 

potash -obsenr- 
cd long ago. 


Occurred again 
lately. 


Soda decom- 
posed by means 
of charcoal. 


Experiments 
with phospho- 
rus and allulis. 


* Annales d| Ghimie, May 1808, vok LXVl, p. 194. 
t See p. 37 of our present volnme. 
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Pkeparttion of To obtain the mixture of phosphorus with potash, which 
»i3dn''7t with impracticable unless by the method we shall 

mention, we fused phosphorus in a* phial into which we had 
put some warm water. The phial was shi^ken till the water 
was cold ; to accelerate which we immersed it in cold water, 
after a little while, still continuing to shake it. Thus the 
phosphorus was reduced to the state of powder. The su- 
pernatant water being decanted off, it was replaced by di- 
luted oximuriatic acid. This acid, we arc taught by Mr. 
Juch of WurUburg, has the property of depriving pfaos- 
phords of carbon, if it be true that it contains any. Fiom 
colbiired it becomes white, and in this state the acid is to 
be separated from it, and the moisture absorbed by blotting 
paper. 

riuity of pot- On the other hand we satisfied ourselv.^s of the purity of 
icjiLiwl the potash by treating it afresh with alcohol, and, after fu- 

lyies water* sion, testing it with lime water and barytes water. We 
shall here observe, that lime water is not u certain test for 
determining whether* potash retain any carbonic acid ; for, 
' if the inixtirre be diluted with water, a small qiiantit}'* of 
carbonate of lime will be dissolved. This solution does 
not take place with barytes, and the smallest quantity of 
carbonate of barytes is always visible, which renders this 
substance pteferable to liid'e for examining potash or soda*, 
li**^*^** Caustic potash was reduced to powder in a glass mortar, 
with putusb. equal quantity Of phosphorus, prepared as 

above, was added. To avoid the cbuibustibn,' which took 
place before the temperature was lowered, we jplaced the 
mortar in a mixture of powdered ice and muriate of soda. 
A slight trituration was siiificient^ and the mixture was im- 
mediately introduced into a«coated stone retort, which was 

Caupic potash ♦ It haS long been known, that a cOftcentratect'iiolotfon of caustic 
frcTm * Hme V ** precipitated by lime water, and that thU pitcipitavs is solutde 

ter^carhonauT* ® quantity of water j whei^e it bai'been inferr«^ that the poi-, 
of lime that is merely took the water fron\ the hme, and the feil^ <lown in the 
soluble. caustic stale. «Butwe have found, that this precipitate i>« iii fact ^ car < 
boti'ate of linie, which, thus iiuhn^bly divided^' fs solnbld in water. 
We have observed too, that this solution is not owing to an excess df 
alkali', for, after passing carbuuic acid gas into lime Water, the precipi- 
tate separated was equally soluble in water, yet Che liqsv*' was neutral. 

placed 
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placed on the grate of a reverberatory furnace. A tube of HevM 
safety was fitted to the beak of the retort, which commnnw weaiiu 
cated with agar filled with mercury. The whole being thus 
arranged, a gentle heat' was applied* This first .degree of 
heat sometimes occasioned the combustion of a small por- 
tion of phosphorus; but this may 'i)e prevented by rovers 
ing the mixture with a little powdt^ed potash. It is easy 
to conceive, that this combustion is dWing to the air con* 
tuined in the retort; and that, when the caloric has occa- 
sioned a vacuum in the apparatus, no combustion can take 
place. Of this we satisfied ourselves by a direct experi- 
ment. We afterward iiicreastd the fire, till the retort was of 
a white heat. 

During the whole course of the process, a gas was <»as evslvvit. 
evolved, the properties of which we shall mention pre- 
sently. 

When the retort was completely cold, we broke it, and ResMunia. 
found in it a black mass. Its inside was entirely covered 
with a coat shining as if metallic, and having the appear- 
ance of carburet of iron. 

The black matter has a slightly alkaline taste, and was its pTopenieK. 
but little soluble in cold water. By means of boiling how- 
ever we dissolved it all, except a black powder, which was 
precipitated. Boiling nitric acid likewise dissolves it ; and 
a black matter, which is nothing but oxide of carbon, sepa- 
rates in a similar way. 

Neither of these solutions contains any thing but phos- 
phate of potash. 

Among the various experiments we made there was one, m 

in which we obtained a similar black mass, but without any 
perceptible taste. Water had, uo^acUou on it. Nitric acid 
dissolved it, and separated from it oxide of carbon. The 
portion of the tube xommunicating with the retort was 
lined with a grayish substance, which took fire on coming 
into contact with water. As to the salt that remained in 
the retort, it was npthidg but neutral, phosphate of potash, 

^vhich we know to be nearly insoluble in wat^r. 

In the course of these experiments w'e .employed alter- Soaa ipise tKa 
nately potash and soda, and instead of a stone retort, a re- 
tort and tube o6 fiorceUin. The re-suits were the same.' 

The 
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iCTlOK OF OXIWimiATlC AGIO. OAF ON ALKALIS^ 

The propefties exhibited bf the gas mentibned above 
vli: uras oeither iacid eor .alkaline* 3. It had a 
•light alliaceotis smalL 3* It took fire at the approaeh of 
fbe white flemt of a>taperr and formed !by this combustion 
a>'littk f^ospborie.acid.'a»d> mcide of pboaphorus. 4. It 
detcmated lendiy^ ^hen mixed with exigen gnsyand touched 
i*y a sabstance in the state of ignition. 5. It did not take 
fire on comihg into s^nlact with the atinospliCTe» with oxW 
gem gas» or with nitroem gas. 6. It was a little soluble in 
water; and in this solution nitrate OFf silver occasioned a 
blackish precipitate. 7. It inflamed rafpidly when mixed 
with dximuriatic acid gas, and afterward deposited a little 
oxide of phosphorus on the sides of the jar. 

This ehistic fluid may be procured in a simple aud easy 
wa3% It is sufficient to put a little phosphorus^ cut into 
small pieces and very dry» into a common phial ; to strew 
over it perfectly dry caustic potash ; and to adapt to it a 
curved tube opening under a jar filled with mercury. f)n 
heating the phial gently white vapours will tbrm without 
inflammation, and the gas will be evolved. The tempera- 
ture is to be raised gradually, till no more bubbles pass. 
There will remain in the phial a black substance, slightly 
Alkaline, containing phosphate of potash. 

There is a very striking difference when a little water is 
added to the ib'txtuiw.' As long as any moisture is present^ 
we obtain phosphuretted hidrogen gas, which inflames on 
the coiithct of air: but as soon as the mattetis drjr, if the 
action of the fire be continued, the gas evolved bo longer in- 
flames by the contact of air, and has all the properties of 
that above mentioned. 

This diflerence in thei^esults no doubt deserves examink* 
tion, aud perhaps may be explained without any hypothe- 
kH, The same takf 1^ said of the following experiment, 
which may serve to elucidate the phenotfiena above de-^ 
scribed^ 

' Two chedims of pure potash were introduced into a por- 
celain tube -passing through a reverberatory furnace. 
Through tifit tube, brought to a whhe lieat, was transmit- 
ted oxiinittiatlc acid ga^ expelled from a matrass into Which 
the proper iagredienta had been put*. An ttitermecllate 
- phial, 
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pliiiil, without water, received the ijefore it reached tl^e 
porcelain tnhe; and the «!her extreiiilt\ <d' the tuhe eo:n- 
inuiiiculed with a p.seuinato-i luMnit id ;ippM!a» ns. 

The moment the oxuna.tat.e and ii.id r(‘ai:Iu*d tlie An»i 'ons va- 
potasb, a ^reat deal ol' vvatci* pa-.sed iiiW> the jar i»i | 

not easily condeiK^ed. \\’ln*.i eonde.is»'<l thev h IL In hiiei acul 

carbonic acid Some lime alu-r oximui laric acid 

was perceived in the jar. On examiuiiij; it a eej)ions p c- m.xti! with 
cipitute was obtahicd with lime water and Imin tes water, • 

but it was necessary to employ tliein in tjyccss. Toward 
llie end of the process no more OAimuriallc acid j^as pa-.3ed 
over, but a mixture ol’ oxiiicii and carboni<* add i;as. 

Carbonic acid ^as iherciorc was diM‘iii>‘ac,tMl dnrini; the 
whole course of the operation. takm<4 place at its three dif- 
ferent periods; first with tiie water in vapour; secondly 
with the oiiinuriaLic acid and thirtlly with tlte oxi'^en 
j^as. All these passes were ilondy, and did not become 
transparent till the w«iier was deposited. 

The cjuaiitity of caibonic acid ^as, collected and sepa- 'f‘’^ 
rated, appeared to ns too <.»reat to be ascriiied to the a(*id, 
that the potash retains, l^end.es, we eniphnt d an alkali »‘nnrcl m ih(s 
we had eaiefnlly pnrilied; and the acid it cotdd contain, 
for whatever precaution is takcMi it cannot !)epeifectly frei<J 
fioui it, was only to be detected by ba;)tes water, winch 
jjave Cfiily a slii^ht cloud, scarcely percept ii>h‘. 

We liave not however any desii^n, still less the presump- Probably the 
tion, to attempt to establish or determine tlie principles 
potash : though from this' experiment we might be tempted drogeii, 
to suppose, that hidrogeu and carbon exist in this alkali in 
ceriahi proportions. 

Ill the porcelain tube we found muriate of potash in thin Muriate of pot- 
white lamina' but slightly adherent.. Some of them were 
tinged of a light green. The weight of this salt was much than khe alkali 
inferior to that of the potash employed. einplu>Ld. 

It follows then, that all these experiments, if of little 
importance in themselves, may lead us to examineViih iijure 
attention the changes, that take place in substances, when 
placet! ill contact with others at temperatures more or less 
elevated. 


VoL. XXIV.— Dec. 1809. 
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Potash treated The action of oxigen gas and hidfogen gas on potash has 
hidro^en^gas* likewise presented us with some phenomenal of which we 
shall give an account* 


VIL 

On the Chemical Analysis of the Onion: hy Messrs, Four- 
cRoy and Val’quelin** 

Liliaceous A.MONG the plants that compose the very natural fa- 

plants similar ji liliaceeD, and seem to have the same interior organ- 
m structure, ^ ’ . , . ° 

yet widdy dif- ization, there are some, which, as the onion, diner essen- 

fcrentin pro- taste, smcll, and almost all their properties. 

The authors of the paper, of which we shall here give an 
abridgment, had in view to seek the causes of this difference. 
Beside the solution of this prohlena, their investigation in- 
cludes several chemical facts of great importance to the pro- 
gress of vegetable analysis. 

Properties of 'rhc onioii, alHum cepa^ grated to a pulp, and subjected 
aption of a press, gives out a white viscid juice, 
somewhat opake, of a strong smell, colourless the instant 
it is filtered, but acquiring a rosy hue from the contact of 
the air, on account of the oil it contains. It is perceptibly 
acid. It is prcci [Stable by the acetate of lead, lime, oxalic 
acid, nitrate of silver, and potash. Distilled it yields a 
* milky water, slightly acid, with a few drops of oil floating 

on the surface. 

The water dis. The water distilled from onion juice has a strong smell, 
‘^5® and forms a light yellow p»ecipitate with acetate of lead, 
sulphur. Two experiments were sufficient to prove the existence of 
sulphur in this liquor. 1. Oximuriatic acid makes it clear, 
deirrives it of its smell,, and giVes it the property of preci- 
pitating nitrate of barytes. 2. ,This jiquor, distilled in a 
copper alembic, forms on the surface of the bead a black 
iridescent pellicle, which is sulpburet of copper. The 
sulphur is beW in solution in the onion juice by an essen- 

♦ Annales de Cbiinie, vol. LXV, p. I6l. Abridgei^by Mr. Laugier 
from the original paper read to the National Institute. 
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tial oil, which exists in it with a small quantity of acetous 
acid. 

The part of the juice left in the retort .deposited a fawn Fvamination 
coloured matter, liaviii;^ a slrcuiy; smell of ouions. From 
this sediment alcohol separated oil and sulphur. What was tion. 
not acted upon by the alcoliol yielded hy distillation a 
black, fetid oil, and earbonate of ainiiionia, whi(di indicate 
the presence of a vej^eto-animal matter, in the coajjnlum of 
the onion juice. 

The fluid from which the preceding sediment was sepa- 
rated had a deep brown red colour and a sac(‘harine taste. 

With acetate of lead it gave a yellow prei-ipitate. This 
precipitate, heated before the blowpipe, grew black, emit- 
ted a smell of sulphurous acid, and left a globule of phos- 
phate of lead. The solution of the residuum in sulphuric 
acid diluted in water, heated, and filtered, yielded two pre- 
ci[)itates of phosphate of lime on the successive addition of 
ammonia and lime water. Hence the authors conclude, 
that the precipitate formed by acetate of lead in distilled 
onion juice is composed of o\idc of lead, phosphoric acid, 
sulphur, and a vegeto-animal matter. 

Messrs. Fourcroy and Vaxirpielin, having employed fer- Onion juice 

mentation as a good mean of vegetable analysis on several by 

^ . I . . t means of icr- 

occasions with success, tried it with onion juice. Exposed mentation. 

to a temperature of 15® or 20® [59^ or 68® F.] in a suitable 
apparatus, this juiee emitted no gas; but it acquired in 
succession a tint of rose colour and of yellow, and a fawn 
coloitred sediment was deposited. The vessels being un- 
lutcd, the}’^ were surprised to find, that the juice wasvcon- 
verted into vinegar, but that it retained the onion smell as 
strong as before fermentation- This proves, that the vola- 
tile or essential oil had undergone no alteration. They 
afterward fopnd, that, if the alcoholic fermentation did not 
take place, it must be ascribed to the absence of a suitable 
ferment. • 

The sediment formed during the acetous fermetitation of Examination 
the juice appeared to demand particular altention. This sediment 
substance has the following properties, a. It is in a state the”acetifica”*' 
of minute division, forms a smooth paste, and has a strong tion of the 
onion smell. Alcohol vtakes up from it sulphur and oil, i***®®* 

- U 3 as ‘ 
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Examination 
of the vinegar 
of onion juice, 
and the crys« 
tallizahle mat- 
ter it holds ill 
soluuuii. 


Bs is easy to judge by the action of oximuriatic acid, which 
renders the alcohol turbid, and communicates to it the pro* 
perty of forming a copious precipitate with nitrate of ba- 
rytes. c. After being treated with alcohol the sediment lias 
less smell ; it scintillates on burning coals, shrivels, and 
then swells up, emitting the fetid smell of animal sub- 
stances. d. Mixed with a solution of sugar, no movement 
was produced, and no alcohol was formed : whence we may 
conclude, that this substance is not of the nature of 
yeast, and not calculated to exc^ite alcoholic fermentation. 

The vinegar formed by onion juice had a yellowish co- 
lour, a very strong smell of onions, and an acid taste, but 
yet saccharine^. It marked 6^ on the areometer for acids: 
but this density was owing to a peculiar substance, which 
gives it the property of crystallizing when it is sufficiently 
concentrated. 


This substance, which particularly excited the attention 
of IMessrs. Fourcroy and Vauquelin, is neither an acid nor 
a neutral salt. It presents iUelf in che form of fine, white, 
acicular crystals, disposed in diverging rays: it has a sac- 
charine and at the same time acid taste : it is mixed with a 
gummy matter, and also with citric acid, liot alcohol dis- 
solves both the crystalline substance and the acid accom- 
panying it, leaving the gummy matter untouched. As the 
alcoholic solution cools, white needly crystals separate, 
shining, and arranged in stars. 

, properties of These crystals have the following properties, a. They 

the crystals, ^ whiteness, and of a mild, saccharine taste. 

d. They are equally soluble in water and in alcohol, c. 
They burn like common sugar, d. Their solution does not 
ferment with yeast, e. Nitric acid converts them into the 
oxalic. They afibrd no mucous acid, unless when they 
' contain mucilage. Our authors satisfied themselves oh this 
occasion, that manna, with which they compared them, is 
wholly converted into oxalic acid, *and does not yield an 
atom of mucous acid, on being treated with the nitric acid, 
if care be taken to separate all the mucilage that accompo- 


* Pickled onions, when long kept, perhaps iwo^or three years, ac- 
quire a saccharine taste, so as at length to lose almost all their acidity. C. 

I 
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nies it. From these experiments they infer, that the crys- Tliis substance 
talline mutter of onion juice is nothing but manna. ** manna. 

It remained now to determine, whether the manna were formed by the 
ready formed in the juice, or developed by fermentation. 

To solve tills question, llicy treated onion juice concen- 
trated by evaporation in' several ways, and obtained only 
fermentable sugar, instead of the manna wliich the fer- 
mented juice had Curmbhed. It appears then, that the 
manna obtained from onion juice is the product of fermen- 
tatior , and this opinion is the more probable, as a scru- 
pulous exaininatiou of the fermented juice exhibited to 
them all the principles it contained before, except sugar*. 

From the preceding experiments Messrs. Fourcroy and 
Vauquelin conclude, that sugar, either when its solution is 
too dilute, or when it contains a difierent ferment from yeast, 
constantly undergoes a kind of alteration by acetilicatlon, 
whicli divides it into two new compounds, unequal in 
quantity, and didetiiig iu the proportion of their principles : 
one vinegar, which contains fewer radicals than sugar ; the 
other manna, which contains more radicals than sugar. 

In fact, all the chemical knowledge we have of these three 
substances confirms this result. 

Perhaps, add the authors, there is no impiobability in Natural form- 
supposing, that, in the trees which furnish manna, this sub- na. 
stance is formed in their saccharine juice by the acetous 
fermentation of sugar, assisted by the glutinous matter that 
exists in all vegetables. It is natural to suppose, that the 
saccharine juice of the ash and the birch, once escaped from 
its vessels, runs into the acetous fermentation ; and that the 
results are manna and vinegar^ the latter of which after- 
ward evaporates. This no doubt is the reason, why new 
manna is acid, and smells of vinegar. This opinion may 
be confirmed by examining the kind of sap or liquor, that 
flows from trees apt to furnish manna, when the stem is 
tapped. * ^ 

» The examination, that Messrs. Fourcroy and Vauquelin Examinatiou 
made of manna, convinced them, that beside the crystalli- 
zable matter analogous to what they obtained from the fer- 
• 

* The fact mentioned in the preceding note tends to confirm this. C. 

mented 
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minted onion juices this substance contains a small quan- 
tity ot‘ fermentable sugar* which was observed by Proust 
and Thenard ; also a small portion of yellow matter of a 
nauseous smell and taste* which fermentation does not de- 
stro}^, and to which they think its purgative quality is to be 
ascribed; and lastly a little mucilage* which alone is con- 
verted into mucous acid when manna is treated with nitric 


Spirituous fer 
nientati«n of 
onion juice. 


ii neral results 
ofMhe nn.tlysis 
of the onion. 


Sources of its 
properties. 


Acrimony of 
plants resides 
in an oil, or re- 
sin* atuf best 


acnl. Melon-Juice in like manner affords them manna* 
which they could not discover previous to fermentation. 

Desirous of knowing whether oiiion-jtiice, as a saccharine 
li(pior, be capable of affording alcohol on the addition of a 
suitable ferment, our authors mixed 244 gr. [37^7 grs.] of 
this juice, reduced to the consistence of an extract, with 
2 lit. [2 wine quarts] of water, and 30 gr, [4f)3 grs] of beer 
yeast of the consistence of paste. I'he mixture, exposed to 
a temperature of l6®or20” [6 1® to 68“ F.], exhibited all 
the phenomena observed during alcoholic fermentation. Car- 
bonic acid was evolved ; and the distillation of the ferment- 
ed liquor yielded 134 gr. [206f) grs] of brandy at 22“, equi- 
valent to 7d gr. [1 1 27 grs] of alcohol at 40“, 'rhis quantity 
of alcohol, according to Lavoisier, requires for its produc- 
tion 114 gr. [17^0 grsjof sugar. 

From the experiuients above related it follows, that the 
onion is composed of, 1, a white, acrid, volatile, and odorous 
oil ; 2, sulphur combined with oil, which occasions its fetid 
smell; 3, a large (|uaiitity’of uncrystallizable sugar: 4, a 
great deal of mucilage analogous to gum arabic : 5, a 
vegeto- animal matter coagiilable by heat and analogous to 
gluten ; 6, phosphoric acid, partly free, partly combined 
with lime; and acetic acid*; 7» a small quantity of citrate of 
lime, which had never before been met with in vegetables : 
8, a parenchymatous or very lender fibrous substance re- 
taining vegeto-animal matter. 

It is to the combination of the oil of the onion, the sul- 
phiir, lhe«saccharine substance, and the mdcilage, that we 
must ascribe the emulsion or milk, that flows from the 
slices of this bulbous root, its acrimony, its property of irri- 
tating the eyes, exciting tears, blackening silver, Most 
acrid plants, as the euphorbias, chelidoniasl arums, helle- 
bores, owe their injurious qualties to oily and resinous &ub-< 

stances: 
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stances: and the authors Teconimend the oxi muriatic acid destroy by 
as the most certain antidote, to destroy the pernicious ellects 
of this acrid principle. 

The presence of free phosphoric acid in plants is an in- Free phospho- 
teresting fact, but how is it produced there ? Does it pass 
directly from the earth ijito plants? or does it come from to plants; 
phosphorus absorbed by the t>lant from the soil ? Of these 
two questions the authors have sought the solution; and 
various arguments, supported by accurate obseivation, have 
led them to think, that the phosphorus existing in the ani- 
mal matters employed to promote vegetation passes in 
combination with fats and oils into the plants, where it 
combines with oxigeri, and produces the phosphoric acid we 
meet with. 

Messrs. Fourcroy and Vauquelin terminate their paper by Andl>stsof 
very judicious reflections on the advantages, that may be 
derived from analyses of the plants that are most common tageous. 
and most in use. The numerous and interesting facts con- Some calculi, 
tained in their paper, and the consequences deduced from bk* by^oiuoii* 
them, among which we must not omit the possibility of the juice, 
solution of earthy phosphoric calculi by the juice of onions, 
leave no doubt of the benefit that may accrue from re- 
searches of this kind, in promoting vegetable chemistry and 
the knowledge of vegetables in general. 


VIII. 

Abridgment of a Paper on the Species of Carnivorous Ani^ 
mats, the Bones of which are found mixed with those of 
Bears in Caverns in Germany and Hungary. By Mr. 

Cuvier*. 

1. a separate paper on the fossil hyena, I have al- Boncsof the] 

ready mentioned, tlfht bones of this animal were found in 
the Baumannshoehle, and in a cavern at Gaylenreuth. Out the bear * 
of a quantity of bones front the latter, among which those 
of bears were most numerous, 1 procured a ’jawbone, of a 

• Journal dr^hysique, vol. LXV, p 2S2. 
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hyena, more complete than .those 1 had before represented, 
but exhibiting precisely the same cimraelers* I'lie whole 
of the |o\\ or edge aiid the roi.d^lnid pioi't^s are very pe»- 
feet ; and the four jaw teeth are seen, but a little broken. 
The ante.ior exlreinity 'Oud coronoid apophysis only are 
wanting. 

The four jaw teeth occupy the length of 0*002 m. [3*6 in- 
ches] Lpaily tile same !>| ate as in the piece fioiii Fou- 
vent, a place in Frain iic-iJoaitts where fushil hones of tiie 
liyena are found. 

Ahotlier fragment from the feame phace is part of the jaw 
bunt* of an hyena, which must have been larger than the 
great hyena of 0-e Levant in the proporiion of 3 to 2. 

Ln'illy Mr. Blumenbaeli sent me a drawing of the fourth 
or principal upper grinding tooth of an hyena found in the 
same place. 

2. A vyry large aniimd of the g *rms» felis has also left 
numerous remains in the.se caverns. Proofs of this are found 
for those of Hungary in Vollgmird's papei in the Ephein. 
Nat. Cur,, an. iv,ilec. 1, ohs. r/O, p.*2J7« It is an nngui- 
cuhir phalanx, easily known by its great vertical heigiit, 
little h iigtli, anti difarent projectionK. 

Leibnitz in his Protogea has n*presented part of a fossil 
skull of ail uuimni of ih's order found in the cavern of 
Schart'/fels. Soeiiuiieiiiig has given a more accurate deli- 
neation of the same specimen, which is at prescMit iti the 
museum at Goettingen. He asserts, that this cranium per- 
fectly resembles that of a middle sized lion, lind differs from 
that <if the* bear of the caverns in thirty-six particulars, 
which he points out : but most of these particulars are com- 
niou to all the genus felis, and not peculiar to the lion. 

Espor Inis had engraved several teeth found in the cavern 
of Gaylenreulh, which closely resemble those of an animal' 
'of Ihc feiis genus, if we could depend on the accuracy of 
the engraving : but the diflbrences between some of these 
teeth and* those of the* hyena depends on such slight varia- 
tions, as might have escaped a coinmoiv draughtsman. 

Mr.Rosenmueller promises soon to publish a wprl^ which 
will contain a description of the hones of an u/iknown animal 

of 
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of the lion kind, and lie adds, that ** these bones are not 
precisely siiniliir to those of the present lion.” 

In the mean time he gives us, without being aware of it, 
three bones of this genus, which he has suffered to slip in 
among those of the bear ; namely the semilunar scaphoid, 
the cuboid of the bird foot, and the first cuneiforiii. But 
if these tigiiri's be of the natural size, the animal roust have 
been of prodigious dimensions, which the other bones that I 
have eKainiiied do not indicate. 

Indeed 1 have myself some new pieces to produce both 
from Gaylenreiith and other places* First single teeth. A 
secornland third upper grinderofa felis : both from Caylen- 
reutli. Another from the cavern of Altenstein, with the 
drawing of which I was furnished by the celebrated Hlu- 
menbacli. These teetli differ completely from those of the 
liyena. 

I have likewise half a lower jaw from the collection of 
Mr. Hadrian Camper. It is that of a felis. The posterior 
tooth bilobated and without a heel, the vacuity before the 
alveolus of the last but one, the direction of the lower edge, 
and the situation of the maxillary foramina, leave no room 
to doubt of it. 

But when the question is, to what species of felis does ?rnt)ahly bs- 
this half jaw come' the nearest.^ the answer is not so easy» 

I will venture to say, that it is impossible without the nu- 
merous means of comparison, which 1 was so fortunate as to 
have in my power. Mow these means have demonstrated 
to me, as they will to any one who shall employ them, that 
this bone belonged neither to a lion, nor lionness, nor tiger ; 
still less to a leopard, or the little panther of the keepers of 
wild beasts : but that, if we must refer it to a living species, 
it can only be to the jaguar, or great spotted panther of 
South Aineriea, which it most resembles, particularly in the 
curve of its lower edge. 

The most accurate ideas we have hitherto of the different 
large animals of the genus felis will perhaps occasion a 
doubt of this: but the characters of these animals and their 
osteology will be the subject of a separate distsertation, that 
will removo^all the difficulties. 


3. The 
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FOSSIL B6KfiS IN CAVERNS IN GERMANY. 

3. The bones of an animal of the i%olf or kind are 
the tirst 1 have found fossil, that are no way distinguish-* 
able from those of animals now inhabiting the surface of 
the same country : but then it is in a genus, where the dis- 
tinction of species by separate bones alone is almost im- 
possible. * 

Daubenton has already observed bow difficult it is to dis- 
tinguish the skeleton of a wolf from that of a mastiff, or 
shepherd^s dog of the same size. More interested than he 
in finding out their characteristics, I have studied them 
longer, carefully comparing the heads of several individuals 
of these breeds of dogs with those of several wolves. All 
that I have been able to remark is, that wolves have the 
triangular part of the forehead behind the orbits a little 
narrower and flatter, the sagitto-occipital ridge longer and 
more elevated, and the teeth, particularly the canine, larger 
in proportion. But these differences are so slight, thiat there 
are frequently much greater between individual$''*of the 
same specie.?; and we can scarcely avoid thinking with 
Daubenton, that the dog and the wolf are the same 
•peecies. 

The existence of wolf’s bones in the cavern of Gaylen- 
reutli Mras announced by Esper in his first work. He gives 
a portion of the upper jaw, pi. X, fig. a, and three canine 
teeth, pi. y, fig. 3 and 4, pi. XII, fig. 1. He adds in his 
second pa|^r, that wolves skulls of the common size have 
occurred almost as frequently as those of bears, mixed with 
those of dogs of the same size, and with others smaller. 

Mr. loosen in ueller too observes, that bones of the wolf 
kind occur at Gaylenreuth in the same state as those of 
the bear, and that they were deposited there at the same 
period. 

Mr. Fischer has sent me the drawing of one of these 
wolf’s heads taken from Gaylenreuth, and preserved in the 
collection at Darmstadt. It is more* likely the head of a 
wolf than of a dog by the elevation of the sagitto-occipital 
ridge : but if we may trust to tbe drawing, tbe face is not so 
long in proportion to the skull as in the common wolf, and 
the luuzzle not so slender, to speak absolutely^ 


I would 
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I would recommend therefore to those, who have at their A comparison 
command any of these fossil skulls of wolves, to make a reconi^tnwdcd 
comparative exarniimtion of them attentively. With accu- 
rate measiirerneiits they might perhaps find some constant 
specitic character. I have before me only lower jaws. Our 
museum possesses four, all from Gaylenreuth. I have a 
fifth from the same place, that was in Mr. Camper's collec-* 
tion. 

All these pieces so nearly resemble the analogous bones in 
wolves and great dogs, that the eye can scarcely perceive any 
difference, even individually. The ascending branch how- 
ever resembles the dog more than the wolf, because it is 
smaller in proportion, and the condyloid process is larger. 

The groove for the insertion of the masseter muscle is also 
narrower and deeper: but 1 repeat, these characteristics are 
so slight, that I cannot \enture to offer them as distinguish- 
ing, if the analogy of other fossil bones did not authorize 
us to believe, that there were specific differences with re- 
spect to these also. 

However, if these diff’erences be not sufficiently proved, 
the identity of the species is not by this resemblance of some 
parts. The various species of the genus canis, the different 
foxes, &c., resemble one another so much iu'shapeand size, 

^hat it is very possible some of their bones may not be dis- 
tinguishable. 

It is proper to observe' here, that these bones, whatever 
they are, are in the same state as those of the bear, fells, and 
hyena; their colour, consistence, and covering are the same. 

Every thing indicates, that they date from the same period, 
and were buried together. ^ 

I have taken myself from a block of tufa filled with 
bones, a tooth, and a metacarpal bone of the thumb. The 
latter resembles in all respects* that of a wolf or a large 

This species of wolf is foynd, as well as that of the hye- Found with 
na, with the bones of elephants. Mr. Jaeger lias sent me 
the drawing of his most perfect lower jaw found at Cant- 
atadt, and Mr. Camper that of a tooth of the same kind 
found at Romagnano, tn the place where the elephants bones 
desOVibed by Forlia are found. Mr« Esper says too, that he 

bus 
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has some of tlipse wolf’s heads from Kahldorf, in the county 
of Kichifju'dt, tiikeii fiom the quarry where the hyena’s head 
decribed l)y Colllui was found, which 1 have mentioned 
elsewhere. 

4. We have also the' bones of an animal very like tlie 
fox, if it be not the fox itself, at Gaylenreiitlu Mr. Ros- 
enmuelSer thinks, that these, with the human bones, and 
those of the sheep and badger, are more recent than those 
of the bear, us they are in better preservation. It is possi- 
ble, that there may be such, but to those I am going to 
mention this does not apply. They were embedded in the 
fianie tufa as the bones of the bear and hyena, from which 
I extracted them tnyself; and their composition is not less 
ol1».Tt'd. If they he wliiter, it is perhaps because, being 
smaller, the causes capa])le of depriving them of their ani- 
mal matter acted upon them with more force. 

They must he very common there, for I toiik all tliose of 
which I am speaking from a block a few inches in diameter, 
composed in great part of bones of the bear and h}eua: 
but they wlm have searched tliese caverns have been struck 
only with the large bones, and liave ucglecud the smaller, 
which are neither less curious, nor of loss importance to- 
ward the solution of the grajid prohlem of fossil bones. 

My foxes bones consist of the following: 1, an outer in- 
clsi\e tooth: 2, a canine tooth; both of the lower jaw; 3, 
an iijigular phalanx: 4, an. intermediate phalanx: 5, a first 
phalanx : 6, a p’iulanx*of the imperfect toe of the hinchfoot : 
7, a lir.-t inetatarsal bone; 8, a cuneiform bone of the car- 
pus; (), a first cuiiciforni of the tarsus: 10, a second cunei- 
form of the taisus; 11, a vertebra of the middle of the 
tail ; 12, several sesamoid Bones. 

To this species 1 also refer the canine tooth represented 
by Espt r, PI. X, tig. e. ■ 

All these bones, compared with the analogous ones in the 
skeleton of a full grown fox, appeared rather larger. That 
of the mel^aeurpua in particular was a little longer, without 
being larger : but these differences w^ere not anfficient to 
est^ibli^h.a difference of species. On the other hand the 
different foxes, as the jcorsac, the isatis, or jackal, the Cape 
foXj c. meiiom^lns^ and the two Aoiericau foxes, c. Virginia* 

nuSf 
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ms^ and c. ciMtfr<?o-or«‘/*?ifeKS, resemble eaeh other too much \n 
size, tor us to suppose that these prttts of the skeleton, which 
in general are not very characteristic, should exhibit greater 
ditierences than those observed in the bones of the fossil 
fox. 

I would recommend it therefore to persons, who live near Farthpr ex»- 
these caverns, to procure other hones of this species, and niinativain©- 
particularly skulls, that tliey may resume the comparison. 

far as 1 cun judge from uu imperfect skeleton of a 
jackal, which I have examined, 1 should not be surprised to 
learn, that they resemble the bones of this animal more * 
than those of our common fox. 

“ 5. The same block, that furnished me with the fox’s bones of t. 

1 have just described, supplied me with some of a much 
smaller carnivorous animal (»f the weasel genus, and resem- 
bling the European polecat, or that of the Cape. I'hese 
consist of 1, a portion of the pelvis including the pubis and 
ischium: 2, the two outer metatarsal bones : 3, a plialanx 
of the second row : 4, the last but oue of the dorsal verte- 
bra : 5, two caudal vertebrae* 

These are certainly bones of a weasel: and of all tlie 
skeletons of this genus 1 have had an opportunity of examin- j}\*/ropean^ 
ing, there are only the polecats of Europe and of the Cape Cape polecat, 
of good Hope, to which I can refer them. 

The martin and common weasel have the metatarsal bones 
in particular incomparably larger. In thezorilla and polecat 
they are exactly similar to the fossil specimens. 

The dorsal vertebra is neither so long nor so large as in 
the polecat : but it resembles that of the zorilla; and this 
resemblance struck me particularly at first, as the hones of 
the hyena of the caverns also greatly resemble those of the 
spotted hyena, which is equally an inhabitant of the Cape. 

But the fragment of the pelvis directed me again to the 
polecat of Europe, which it resembles more than it does the 
zorilla. Thus 1 couKl not venture to lay down the hypo- 
thesis, which at first appeared so seducing, that we must 
search in the neighbourhood of the Cape for the animals 
most resembling those of our caverns. 

It is extregiely desirable, that more of these small bones 
should be collected, and compared also with those of the 

muateia 
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mustela Sarmalica^ or polecat of Poland, of the m. SibericUf 
or yellow martin of Siberia, and of the Siberian polecat. 
I have never yet seen the skeletons of these three spe- 
cies 


IX. 

Account of some Colours for Paintings found at Pompeii ; 
by Mr. Chaptal. Communicated to the First Class of 
the Institute^ March the^th^ 1809 f* 

Piirnfs found in Her majesty the empress and queen has done me the 
at^FompciL ^ honour, to put into iny hands seven specimens of paints, 
found In a colour-shop at Pompeii. 

Terta verte. Of these one has undergone no preparatibrr. It is a green- 
ish and saponaceous clay, such as nature affords in various 
parts of the globe, and analogous to vthat is known by the 
name of terra di Verona^ or terra verte. 

Tellow ochre. The second is a fine yellow ochre, which has been freed 
by washing, as is done in the present day, from all the 
matter injurious to its beauty or pureness. As this sub- 
stance is reddened by calcination with a very moderate heat, 
it affords a fresh proof, that the ashes, by which Pompeii 
was overwhelmed, retained hut a very slight warmth. 

Spanish No. 3 is a brown jed, of the same nature as that at pre- 

twown. sent in our shops, which is employed for the coarse reddish 

coat applied to casks in seaports, and to the doors and win- 

A!1 the^e anl- * One of the things that must appear at first sight the most astonish- 
nals found in ing in the collection of the fossil bones, with whieh these caverns are 
hot elimatci. filled, is to find there bones of animals, which we should suppose could 
not live in the same climate : but it is possible, that all these animals 
wiar have existed in the same country. The ^nimals of the genus felis, 
whether Hon|or tigers, indicate, that the country at that time must have 
enjoyed a prehy warm climate ^ and we know from unquestionable testi- 
that the wolf, jackal, polecat, and bear, are all found in Africa 
Rkewtse# , J* CtJ>elam£ihifiSn 

‘ i A&iialea d« Chimie, vol. LXX, p< 22'. 
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clows of some houses. It is produced by the calciimtion of 
the yellow ochre just mentioned. 

No. 4 is a pumice stone, very light, and very white. It is Pumict stone, 
of a fine and close grain. 

The. other three are compound colours, which I have 
been obliged to analyse, in order to know their constituent 
principles. 

The first of these, No, 5, is a fine, deep, and mellow A bliiecem- 
bliie. It is in small pieces of similar form. The outside 
of each ‘piece is a paler blue than the inside, the colour of 
which is more bright and lively than that of the finest ver- 
diter. 

Muriatic, nitric, and sulphuric acids, produce a slight Treated with 
effervescence with this colour. They appear to brighten 
it, even with long boiling. Oximuriatic acid has no action 
on it. It differs therefore from ultramarine, which is dj^ 
stroyed by these four acids, as Clertient and Desormes ob- 
served. 

Ammonia has no action on it. ammonia, 

Exposed to the flame of the blowpipe it grows blackish, and the blow- 
and the continued action of the flame converts it into a 1*1^*®* 
reddish brown frit. With borax it fuses before the blow- 
pipe into a greenish blue glass. Treated with potash on a 
stand of platina it produces a greenish frit, which after- 
ward becomes brown, and at length assumes the metallic 
colour of copper. This frit is partly soluble in water. Mu- 
riatic acid poured into this solution produces a copious 
flocculent precipitate ; and the liquor decanted from this 
precipitate yields another in considerable quantity with oxa- 
la’e of ammonia. ^ 

Nitric acid dissolves with effervescence the residuum, 
which the alkali could not dissolve, and the solution is 
green. Ammonia produces in this solution a precipitate, 
which it redissolves when added in excess, and then the so- 
lution becomes blue. ^ 

This colour then appears to be composed of oxide of cop- Its composi- 
per, lime, and alumine. It approached Uy verditer in the 
nature of its principles, but differs from it in ils chemical 
properties* Its appears to be the result nbt of a precipita- 
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tion, but of a commencement of vitriBeation, or rather to 
be 0 true frit. 

The process by means of which the ancients obtained 
this colour a^^pears to be lost to us. All we can learn, on 
consultinp^ the annals of the arts, is, that the use of this 
colour dates from ai»es long prior to the destruction of Pom* 
peii. Mr. Descoti Is observed a li\ely» blight, and vitreous 
blue colour, lu some hieroglyphic paintings iu Egypt; 
and he satibfied himself, that this colour. was prepaied fioin 
copper. 

Considering the nature of the con<Jtitnent principles of 
this colour, we can compare it only with the vtiditcr of the 
moderns ; hut with regard to its use in the arts we may set 
against it to advantage our iiUramanne and smalt, particu- 
larly since Mr. Theuard has made known a prepaintion of 
the latter, which admits of being used with oil. But vi*r- 
diter has neither the brightness nor permanence of the 
ancient colour ; and both ultramanne and smalt are more 
costly than a composition, the t^hree ingredients of vvliich 
are so cheap. It would therefore he worth while, to endea- 
vour to discover the process for manufuctuiing this bluo 
colour. 

No. 6 is a light blue sand, mixed with a few whitish par- 
ticles. Analysis shows ip it the same principles as in the 
preceding colour; and it may be considered as a cuuipo-^i- 
tion of the same nature, in which the lime and aluiiilne are 
iu lui/«r proportion. 

1 have only to examine No. 7- This is a fine rose colour, 
soft to the touch, reducible between the fingers to an im- 
palpable powder, and giving the skin the colour of a pleas- 
ing bloom. * 

This colour, exposed to the blowpipe, first blackens, and 
’ afterward becomes white. It emits no perceptible saieli of 
ammonia. 

Muriatic acid dissolves it with slight effervescence. From 
this solutFOo umiuojiig throws down a floeculent precipitate, 
which is completely redissoived by potash. 

Neither infusion oi galls nor hidrosulphuret of ammonia 
indicates tlvf presence of any metal in it. 


This 
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This rope colour may be considered as a true lake, in A lake 
whicii the colouring principle is mixed with alumiue. Its 
properties, its tint, and the nature of its colouring princi- 
ple, give it an almost perfect similarity' to the,madder lake, prgbably from 
which I have mentioned in iny Treatise on Dyeizig Cotton* 

The preservation of this like for nineteen centuries without 
any perceptible alteration is a phenomenon, that must asto- 
nish the chemist. 

Such is the nature of the seven colours, which have been Used as paints 
put into my hands by her majesty the empress* They ap- 
pear to have been absolutely designed for painting : yet," if 
we examine the glaze or coating of the Roman pottery, and perhaps 
vast quantities of fragments of which are found in all 
places, where their armies successively established them- 
selves, we shall readily be of opinion, that most of these 
earths may huv^^baeS otaj^loyed, to form the coating of this 
earthenware* , 4" 

In fact, inost'qftytbx^ pottery is covered with a red coat, Roman earth- 
which is in no degih^e vitreous, and may have been given 
by the yellow ochre,, or the brown red, reduced by tritura- 
tion to a line paste, incorporated with some mucilaginous, 
guru my, or oily substance, and laid on with a pencil. Mr* 
d’Arcet, who has examined the Roman pottery with great 
skill, has a vase, the substance of which is of a dull red, 
and the surface of whiclj was coated with something of this coaled, 
kind. The place where the workman left off coating the 
vesssel may be seen; and on the bottom, which is not coated, 
may be seen red strokes, mode by the workman to try his 
roloiir or his pencil. 

It is not uncommon to find other vessels, the substance of 
which is of a dilVerent colour from the red coating, that co- 
vers the surface. 


• Pei haps the Romans even employed salinp fluxes, to fu- and perhaps 
cilitale the baking of the outer coat of their pottery. fluxes 

Mr. d’Arcet has perfectly imitated the white covering of White of ihe 
the Etruscan vases, by using a clay that bake^ wiitter with vases. 


which he mixed a twentieth part of borax* 

It appears, that in the first century of our MetalUc (luxe? 

were unacquainted with the use of tp'fix 

and vitrify the coating of pottery. At least theUntdyiis of 
VoL. XXIV— Dec. iflog. X the 
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tlie coatings of Etruscan vases, and red, white, and b^own 
earthenware, afTprdod no indication of metal either to Mr. 
d’ Arret or me. It was not till a later period, that sulphu- 
rets of copper and lead, and oxides of lead, were employt‘d 
for this purpose. ()rc;iv,‘on dly indeed we tind these metal- 
lic coatings on some vases dug up ; but I conceive them to 
hav^ been fabricated subsequently to the time when the 
Komans possessed (iaul ; for all iho-e I have examined, the 
origin of which evidently dates from the former period, gr\e 
no trace of lead or cop]>cr when analysed. 

Black glaze. Sometimes the black colour alone exhibit** marks of vitri- 
fication. 1 have even seen scveial specimens of uncient 
pottery, in w^hich this character is iiulisputable ; and I hair 
always thought, that a vitreous lara formed the base of tliese 
coatings, the fusion of which, naturally easy, was farther 
promoted by a mixture of saline^nRM jpublishcd my 
work on this subject five and ag^; Mr. Eonr- 

rroy applied it in a very happy m&nn^r' rqhtt muni] factor) at 
Paris; and Mr. d^Arcct has eonfnf^l^ iny^ opinions by his 
own expcriiMice. 

r 111 ir pottery The Koman pottery however, particularly the Etruscan 
* vases, was baked with a very slii>ht heat compared with that 
we now employ. It may be estimated at 7® or of Wedg- 
wood’s pyrometer; and at tliis degree, as Mr, d’Arcet has 
shown, we cannot employ the oxides of lead, which then 
penetrate into the substance, .and leave the colour without 
any gloss on the surface. 

Far inferior to No doubt we are far superior to the ancients in the art jof 
lire The nuinerons series of metallic oxides, sui’ces- 

sively discovered and applied, has furnished us with the 
means of enriching our pottery with a variety of colours 
equally brilliant and substantial; at the same time that a 
better chosen mixture of earths hay enabled us, to obtain 
the greatest degree of hardness with almost absolute infuiu*' 
bility : but the Etruscan vases will ulways be prized for tlic 
, lietfuty, *e)egatfce, and regularity of their forms; and 1 
tho^ht, that whatever ^relates to the history of the arts 
people would be acceptable to those, who 
in the proiuotibn of manufactures. 


X. 
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X. 

Nptnarks on the Introduction of Air irJmthe Blood through 
the Lungs^ in Answer to Mr. AcTol|r In Letter from a 
Corn, spon dent. 

To Mv. NICHOLSON. 

SIR. 

Oli R ro' respondent, jMr. Acton, appears rather hastily v'md ntion of 
<o accuse Mr. KHis oF “ a most bin^utar perversion of one 
of Mr. liichat’s expennientb” in iTie last number of }om* 

Journal. It seems to be the object of Mr. K., in the fiist 
paragraph alluded to, to show, that when air is forced into 
the blood, through the lungs, it quickly destioys life; and 
in support ot this ]vo 8 ition he quotes facts fioiii the writings 
of Haller, Bichat, which abundantly estab- 

libh that point, 'ily&otding to Mr. Acton however, Bichat 
i*^ said to consider isxperiinents, as ufTording a proof 
of the passage orfhe air into the blood, through the 
“ lungs, in addit 101(1 to that ot healthy respiration.” Does 
Mr. Ellis <leny this } On the contrary, has he not brought 
forw'ard tlicae experiincnts expressly to prove it, with the 
additional circu instance, that it speedily occasions death? 

But, by “ a niobl singular perversion” of Mr, Ellis’s 
meaning, IMr, A. applies these experiments to another part 
of that author’s work, where he evidently appears to he 
speaking only of wcilwra/ respiration, and makes no allusion 
wdiatever to the forcible injection of air into the blood, 
which fact he hud Iiefure admitted for a very diflerent pur- 
pose. In the language of Mr. A«I dare not say this was in- 
tended ; but it IS “ wonderful,” if the application be just, 
that he did not rather undertake to show, that Mr. E., in 
the two passages quoted, had contradicted himself, than 
that he liad perverted tlie experiments of Mr. Bichat. 

1 anii^ ^ 

• 

P. S. With respect to the great question, i^por^ Oxlgongasnot 

livn of the.oxi^n, consumed in respirat^ by Wood m S* 

X 2 . ‘ \ « the ation. * 
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the blood a> Mr. Acton supposes^ or whether it bo not en- 
tirely converted into carbonic gas as Mr. Ellis inaintiiiiis, 1 
do not presume to venture a decided opinion : but 1 must 
be allowedt^to say, that, notwithstanding tin* uuinerous ex- 
periments of Mr. Acton in behalf of the former opinion, the 
latter has received no inconsiderable support from tlie re- 
cent experiments of Dalton and Thompson*, and Messrs, 
^leii and Pepysf. 




XI. 


Letter from 31r. Robert Bancks concerning the Meteoro- 
logical JournaU 

To Mr. 

ir ’ 

JLN consequence of tlie letter 'fi^WW'ftnony mows rorre- 
spondent, which you had the gohdfvKs to show mc' agreea- 
bly to his permission, I have been endeavouring to discover 
the cause of my statement of the height of’ the thermometer 
not agreeing precisely with those of others, partjcularly on 
the hottest day of July 1808. 

The account of the situation of the instruments has been 
given in yo\ir 21st volume, p. 79» 1 first placed wiili my 

thermometers two or thiee hy other makers, tlsehe^t 1 could 
procure: but could find no difference worth notice. When 
stamling near them indeed a little while Vuth a friend, to 
examine and compare them attentively, we n*peatediy found," 
that the thermometer heurest to which we stood alwajs rose 
a little the highest no doubt owing to tlie heat coinimi- 
fjicated from onr bodies. 

F rom the circumstance Imwever, that the thermometer 


ap|i^red tq.^ive generally too lo>v a teTnperatnre for the 
^ for .the lowest, when they deviated 

JonirijtRl^pr the Royal Society; I was inducted to 
contiguous to them might be too slow 
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111 acquiring the general temperature of the jatmospliere ; 
and conceived this might be owing to their being placed in 
a yard of rather too coniiued dimeuaions. 1 therefore placed 
other thermouieters, by way of comparison, at the height of 
J7 feet from the ground, in a situatioo where they were 
equally protected from reflected heat, but were of coiirse 
in a less confined part of the atmosphere. My conjecture 
in some degree veritied ; for, on a careful examination 
f(»r several weeks, I have found the thermometers above ap- 
parently a little more sensible of change; though still the 
dirt'erence between them has never been great. 

Accordingly i have since registered from the thermo- ThennomeioTS 
meters in this situation ; and I am inclined to think, that i»>ac.*a 
few can be found superior to it in the advantage of not being ^ 
affected by any refleqtied or adventitious heat or cold. From 
what 1 have is probable, as 1 noticed at the 

time, that my statement of the heat in July 1808 was a 
little below th^ if the difficulty of tinding a 

situation totally unuti^^ed by reflected or commutucHted 
heat be considered, 1 am persuaded that much greater 
errours in excess were made by other observers, than mine 
lu defect. 

1 am» Sir, 

Your humble servant, 

R. BANCKS. 


SCIENTIFIC NEWS. 


Proceedings of the French National Institute* 

T HE Class of Mathematical and Physical Sciences has French Nati- 
propo&ed the (ollowing prize question. lns,aiuie. 

The first inquiries concerning sound date very high in an- Invesntratiou 
tiquity. The proportiofta of the length of produce 

ing different notes are ascribed^ to Bytbagotas bqt^ 
branch of science made no remarkable prqgr^s befote th» 
end of the seventeentb century. SauveOJi e the Sauveur. 

French Academy of Science^, showed by Very tfiMious 
experiments^ that the sounding string 

ral 
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ral wavc<», st-paratod by nodes, or points of rest; nr<l he de- 
termined the absolute number of vibrations that constitute 
each note, <leduced in the first place from Jlelicute and cu- 
rious experiments, which he compared afterward with the 
ali^cbraic furmulse derived trom the theory of the centres of 
oscillation; aa appears in the Memoirs of the Academy tor 

1713. 


Taylor. 


Bernoulli. 




fonrrous 


!j»ring% 


and sf rings. 


Taylor, in his Methodus Incremeniorum, published in 
1717*9 treated the problem more piofoundly, on the hypo- 
thesis, that the forces acting on the inateri'il points of the 
system ate proportional to their distances from a right lino 
drawn from one fixed point to the other, so that these points 
all arrive at the right lino at the same time. Twenty or 
thirt\ years atler Daniel Bernoulli farther developed the 
theory of Taylor; but for the general and strict solution of 
the problem we are indebted to d*Ah^?bert and Euler. 
These great geometricians fir-st emplayeil the diileieiiiial 
equation of the motion of thesonoyotis^bord, which is with 
it partial dirterences, and of the second 'Order. This ecpiation 
was first touiid and summed up by d* Alembert, but Euler 
was more sensible of its generality. 

An equation of the same order is applicable to the oscil- 
lations of air in tubes; and does not change, when from the 
case of the simple line we proceed to cases of two or three 
dimensions. 

In the problems of whi<5h wc are speaking the order of 
the differential equation of the motion is connected with the 
manner, in which we consider the eftects of elasticity in the 
body’’ moved. It has been hfere applied to a chord stretched 
between two points. If ^ the chord be let loose at one of 
these points, being perfectly flexible, it is incapable of pro- 
ducing any acoustic phenomenon. 

It is otherwise if the chord be a spring properly so called. 
In this case, confining it if you please to a single fixed 
fbint, the epring set to vibrate wifi produce a perceptible 
ftatifid, if Ha okcilllutions exceed ^24 per second ; but the dif- 
ftrential this movement will be of the 4th or- 
der. pitMem may be considered as a particular 


motion of tense strings ^as pnlilished in tlie 

fill ™ainffor 17 id. 


case 
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I a^(' of till* sc‘COiul, abstracting the spring: l)iit the converse 
(lnr‘4 not hold. 

The essential difference between the fiuestioiis of the Str(‘iih(M 
movement, considered in each of these points of view, in 
the case of a simple line, leads us iiniiiediately to conceive, 
that we must find ditfecenof s of the same kind, and in par* 
ticular a great increase of difficulties, when wc introduce 
two dimensions into the calculation. The acoustic pheno- 
mena exhibited by parchment stretched, as on u drum-head, 
are referrible to those of the chord ; the phenomena of me- 
tallic plates, to those of the spring* 

Euler, in his pajier de Mufa mbratorio Tt/mpanorum, has Drun-s. 
considered the parchment as composed of thnsids cro'tsingc 
each other at right aiighs. A geometrician of the Institute 
has published ia one of its volumes some researches on this 
subjec t, contemplating it in the same point of view. The 
ditfertMitial equation of tiie ujution, which U partial and of 
the order, cuiinUt be summed up, at least in tiiiite terms. 

In his paper fhSono Campanarnm Euler attempts to re- UelN, 
diice the vibrations of hard surfaces formed by revolution 
to those of circular elastic rings, of which he considers them 
as an assemblage, situate in planes perpendicular to the axis 
of revolution, •and supposing the effect of the vibration to 
be a vaiiation of the lengths of their diameters, lie here 
arrives at an equation with paitial differences of the 4th or- 
der, not sumiiiuble in finite terms. 

This is all that geometricians have been able to effect willi ih poiii 
regard to the problems of sonorous bodies considered in the 
case of two dimensions ; and even introducing simpliJica- 
tions, which, it cannot be denied, idter the natural state of 
things, so that the results of ana1>sis cannot be applicable. 

These hypothetical simpliffcations are particularly inad- 
missible in respect to vibrating surfaces of metal, or a sub- 
stance nuturully elastic. In the most simple case, that of a 
plane, it is obvious, that Euler’s hypothesis of the vibration Eulor\ m.i 
of surfaces of revolutidu is not applicable* have not appl**^**'***^- 

even the differential equations of the ototign fpr^ vibvatipns 
of this kind, considering their phenomena, jia nature pre- 
sents them : and to find thdse eqqatiime w(Hil4iip4in iuter-», 
cbting subject pf meditatiw to geoaurtriciaas^ would. 
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Contribute equally to the advsi^emeniof natural philoso- 
phy and mathematics* 

Chladni. Happily Mr. Chladni has clone for the vibfations of elas- 

tictic surfaces what Sauveur did a ci^tury a^o for the 
stretched chord* He has discovered, and rendered percep- 
tible in a very ingenious manner, by the ari^ngement dry 
sand takes on vibrating, plates, undulations with points of 
rest interposed. His majesty the emperor and king, who 
has seen the experiments of Mr. Chludtii, struck with the 
influence that the discovery of a strictly accurate theory, 
capable of explaining all the phenomena rendered sensible 
by these experiments, would have on the progress of natu- 
ral philosophy and mathematical science, has desired the 
class to make it the subject of a prize, to be proposed to all 
the learned of Europe. Tlie class accordingly announces 
it in these terms. 

Prize question. «« To give the mathematical theory ;^ the vibrations of 
** elastic surfaces, and compare it wit^Ef^rliTients.'* 

The prize will be a gold medal of iwWlue of 3000 f, 
*[ £ 195 ], to be awarded at the public meeting on the Bflh 
monday in January, 1812. No work will be I’eccived after 
the 30th of September, 1811. 

Eeport on Mr. The following is an abstract of the report sftlopted by the 
Theory of mathematical and physical sciences, and that of the 

_ Sound. fine arts, on the 13th of februaty and 18th of march, I 8 O 9 , 
on Mr. Chladni's work concerning the theory of sound. 

This tf'eatise, published in ‘German in ISO^, End khtmt to 
be translated into French, contains every thing of impor- 
tance in his first work, which appeared in I?®*?* and' is en- 
larged by considerable additions. Umjer the title of acous- 
tics, it is <^ivided into four ,parts, which treat, 1, of the uu- 
merical ratios of the vibration$.,c»f sonorous bodies ; 2, of tb^ 
laws of the phenomena they exhibit ; 3, of the laws of the 
propagation of sound ; 4, 6f the physiological part of a- 

coiistics. ' ' 

Number of vi- The first cqutaiqs little but what is already known. To 
80 ^°"* determine tKeebi^lufe.iiumbe)r of vihrh^otis in a note how- 
ever, Mr, jCliTstdiii fines not a ohord', but a slip of 

metal fif^^a^One eE^^tlm unfi boqgOfiiit^h to allow the 

Their 
number 
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pumber is to that of the vibration^ of another slip of metal, 
taking place at the same time and under the i»ame circum- 
stances, in the inverse ratio of the squares of their lengths. 

In this part too Mr, Chladiii treats of the temperaments Tempera* 
proposed by different persons. He prefers that adopted by 
Kaineau, which renders the l<-i semitones included in the 
octave perfectly equal to each other, by inakitig them an- 
‘sivcr to 12 geometrical mean terms beti>'ccn the two ex- 
tremes. 

Ill the 2d part we find tlie aiithpr’s discoveries. He first J^odsLaxe 
0 famines the vibratioi)*?^’ chords and rods, and distinguishes of^vVbr"- 
thrcc sorts, the transverse, longitudinal, and those which he nonjproducmt; 
calls gyratory. The first take place when a chord or rod is nou .. 

struck in a direction jierpcndicular to its length. But a 
rod, that would produce a certain note when thus struck, 
would emit a very different one, if rubbed with a piece of 
cloth in the directirih of its length. If the rod be of glass, 
the cloth must be ^^t; if of any other substance, dry. 

These vibrations, which he tenns longittu]inal,he has found 
subject to the same lavys in a solid rod’, us the longitudinal 
vibrations of the air in an organ-pipe ; and he has given a 
table of these vibrations for diflereut substances, such at 
glass, metal, and wood. 

Notes still different from those emitted in the two pre- 
ceding circumstances are produced, when a rod is rubbed 
in a direction very oblique to its axis. Mr. Chladni gives 
the epithet of gyratory to the vibrations resulting from this 
kind of friction, because he supposes, that the particles of 
the substance acquire a movement of rotation or oscillatioti 
round its longitudinal axis. He says he has found, that in 
these vibrations tlie numerical ratios are the same as those 
of the longitudinal vibrations^ but that the tones of each 
rod are a fifth higher. 

Each series of inquiries abovemeniioned has been made Experiment 
with rods fixed at eajh end, merely supported ^ 

both ends, 'fixed at ohe end and supported at the other, and diHereut ways, 
loose at each end. Each of these circa instances occasions 
a difference in the results. Mr. Chladni has likewise exa- 
mined the vibrations of carved rod8,fbrb8, alidfi^gs^ Eu- 
ler applied thcsiast spedeTOf vibratiiOhS td tbe^pbeAnittefiii' 

. of 
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VibnitifMis of 
pbne ik curvtid 
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Uj?iie plates. 


^Tamination 
thr>.e by 
I^zaclisi. 


, Tbo vil-r 
jpo throutjh a 
iriies of 
dSUugc.'. 


of the sound of bells; but Mr. Chladiii has .shown very 
truly, thiit his hypotheses do not accord with nature. 

The last two sections of this part are devoted to the vi- 
brations of plates and bells, or plane and curved surfaces iu 
general, a subject altogether new in experiihental philoso- 
phy; and which, notwithstanding the striking regularity of 
tlie phenomena, has resisted the eflbrts of the able geonJe- 
tricians, who have attempted to treat on it. 

Mr. Chladni has aseertaiiied the places, which the tones 
wre may draw from plate^ by giving them diiferent forms, 
and by causing them to sound in different methods, occupy 
in the musical scale. But these inquiries are particularly 
intei’esting, when combined with those for determining the 
portions of eacli plate that have distinct and coexisting vi- 
brations, and the remarkable curves that form their perime- 
ters. For the^ti experiments the plate, covered with fine 
dry sand, is to be held between the thuii^b and one linger, 
the ends of which press on directly opposite points of the 
two faces, while a bow is drawn over some point of its peri- 
meter. Sometimesi a third finger is applied at different 
points of one of the faces, to vary the results of the experi- 
inenls. The point of support is always in one of the curves 
of equilibration. The figure of these curves, and their ar- 
rangement, depend on the position of the point of support, 
that of the point to which the bow is applied, and that of 
tlic different sounds we wish to produce hy rubbing the bow 
in different ways on the sam'e point. A change in either of 
these produces a correspondent change in the curves. 

While speaking of these curious phenomena, we cannot 
avoid noticing a paper inserted in the first volume of the 
Transactions of the Italian Institute, entitled Inquiries con- 
cerning the vibrations of elastic plates. The author, Mr. 
Paradisi, says in a note, that he was led to make Ins exptiy 
riinents by a passage in the Bibliotheque Britaonique where 
Mr. Chladui's were described. Having provided aa appa- 
ratus, by riu-aus of which he could kdep the plates fixed at 
any point of their surhuces without the assistance of the fin- 
gers, he first .perceived, that tb.e curves of equilibration did 
not errive«,t('»ettled ^g;ure8, tin after and contional 
eucce^ioii.of variable ^gnres ; the generaSoii of which, be- 

ing 
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iiic;' examined by luni with'great attention, It'd him to new 
iiileience^i respecting the theory of these curves. 

Thus for example, if we take a rectaiigiilur parallelogram Examples, 
of glass i) inches long and 3 broad, tix it in the line of its 
longer axis one sixth of its length from the end, and apply 
the bow to one of the longer sides of the parallelogram at 
one third of its length-; the lines in the sand, when come to 
a state of rest, will divide the surface into eight equal ree- 
ling les by a right line in the direction of the great axis, and 
three et|uiclistant right lines parallel to the shorter sides. 

But Mr. Paradisi found, that on causing the plate to vihrutc 
by a succession of very little toiieheb with the how, 8 semi- 
circles were first obtained, the centres and diameters of 
which were placed symmetrically on the longer sides of the 
parallelogram, and the point of application^of the bow was 
one of these centres. The‘^e semicircles gradually increase: 
those on the same side from separate become tangents, and 
afterward penetrate into each other, leaving between them 
rectilinear lines perpendicular to the longer sides; and in 
proportion as these lines increase in length, the arcs flatten 
as they approach the greater axis of the parallelogram, with 
which they are at length confounded. 

In otlier experiments Mr. Puradisl obtained whole initial 
circles formed on the surface of the plate, and semicircles 
with their diameters resting both on the longer and shorter 
sides of the parallelogram. The velocity of the grains of 
grains of sand placed in the perimeters diminished in pro- 
portion as the radii increased. 

Mr. Paradisi applies the term of centre of v^ibration the Centres of vi- 

centre of the circle that forms round the point to which the 
bow is applied, and that ot seemdary centres to those of the centres, 
other circles. Supposing afterward, that when the system 
of carves is arrived at a fixed state, any given element of 
these curves is directed by the result of several forces, the 
actions of which emanate from these different centres of 
vibration* and are functions of their distaiides, from the ele* 
uieiit of the curve in question, be arrives at a differential 
equation between the coordinates of this element, the sam- 
mation of wh%i would require the form of \hc functions, 
that fepresetit the laws^of the actions of the forces, to be 

known 
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known. He proiu^es us farther inquiries on this subject in 
another paper. 

We must refer to the memoir itself for his other experi- 
ments, among which are some interesting ones on changes 
in the lixed point, and in the point to which the bow is ap- 
plied, without producing any in the figure or arrangement 
of the curves. 

Vibrations of ®hladni concludes his second part with reflections on 

the vibrations of bells, and of curved surfaces in general, 
and on the coexistence of vibrations in sonorous bodies. 
He speaks of the theory and hypothesis of Euler respecting 
the sound of bells; of Rameau's system of the fundamental 
base ; of the musical syi^tem of Tarti'ri, founded on expe- 
riments, which, according to Mr. Ch lad ni,' were known in 
Germany long b^jlbre Tarthii made use of them, and which 
may be considered as the inverse of Rameau's ; and lastly 
of the conihinatron, which takes place in certain circum- 
stances, of the vibratory with other kinds of motion. 
Propagation of author first Considers the propaga- 

sound through tion of sound as effected by the air and , different aeriform 
fluids : he then examines the cases where it takes place 
through the intervention of liquid and solid substances. 
We here find the experiments, which the aqthor made in 
concert with Prof. Jacquin of Vienna, on the vibrations of 
various kinds of gas ; and conjectures on the cause of 
the difference between the .observed velocity of the pro* 
pagation of sound through air^ &;g., and that given by 
thedl-y. 

The committee conceive, that the two classes ought to 
bestow distinguished encomiums on the discoveries, of Mr. 
Chladni respecting the philosophy of sound ; and that it 
is an object of importance, to direct the attention andem^ila* 
tioii of the learned to those physico-maihematical researches, 
to which his discoveries may give rise. 

Signed, de LaGc'pede»HaUy, Mebul|i.Gossec, G retry, Le 
Breton, de Frony. 


Jinperial 
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Imperial Academy at Petersburg,^ 

The following; prize subject is proposed by this academy ^*up^nal Rus- 
for the year 1810. Academy, 

“ To improve the theory of sluices, and thence to deduce Prize q««^tion 
rules For constructuijj these important works in the most ad- 
viiutuj>'eQUs manner; so that they may be used with all pos- 
sible security and speed, be attended with as little expense 
as may be for their construction and keeping in repair, and 
incur no waste of the water required for tlie passage of load- 
ed vessels more than is absolutely necessary.’^ 

And for 1811. “ To give a complete comparative chro- and for l8n. 

iiology, and, if possible, corrected and verified, of llio By- 
zantine authors, from the foundation of the city of Constan- 
tinople till its conquest by the Turks.” 

The prize for each is 100 Holland ducats [i^46 5y.], and 
the answers must be sent before the 1st of July in each 
year. 

Mr. Peter Alemani, of Milan, has anal 3 \sed a new spe- AnaTvsi^ of a 
riPs of urinary calculus# In 100 parts he found pure mag- umury stone, 
iiesia 51, silex 20, phosphate of iron 11'84, caibonate of 
magnesia 4. The volatile substances and loss amounted to 
3'1G. [One of these numbers lias evidently a deficiency 
of 10.] 

Dr.-G. Melandri, of the same place, »» examining the 
artitii'ial tHunin of Mr. Ilatchel, but in another point of*aa. 
view. His researches are on the tannin of dilJerent plants 
and vegetable prodiicts. (le thinks, that it is not an oxide 
of carbon : but an oxide with a binary, or more probably 
teriii*ry radical. The nilrogen of the nitric acid must enter 
into its composition ; as 'must the nitrogen of the animal 
charcoal, since this succeeds better than vegetable charcoal. 

He believes too, thin hidrogeii enters into it, though in 
small quantity. ^ 

On analysing deadly nightshade, atropa beUadonna^ he Anab-jis of 
discovered in ihe leaves a salt never before ol^eivt*d in ve- night- 
getahles, the^oxlilate oOiiagnesia, joined with free oxalic ^ 
acid. The other substances in them were oxalate of lime, 

muriate 



518 


SCtENTlFtC SV.WS, 


muriate of potasli* a soft green resin, an animal extract, 
inucila^e, and oxi^enizable extrac^t. In the berries he 
Sensible test found as sensible a te^t of acids and alkalis as the infusion 
^kaUif^ of mallow flowers. By pouring alcohol on the expressed 
juice of the ripe berry, the purple fluid will be coagulated 
by the precipitation of the mucilage. This cougulum is to 
be well washed with the same .%Jcohol, and the ti'icture fil- 
tered off. If this tincture be diluted with water till it has 
no longer any perceptible colour, it will become green with 
alkalis and red with acids. The purplish colour of this 
tincture changes to a yellow in time, but it still retains its 
property of detecting the smallest portion of acid or alkali 
in water. 

Potassium ob- Mr. Ritter has obtained the metallic product of [totnsh 

tamed m van- almost all the metallic substances vet known, w'lien 
ous ways. . ^ ^ . 

^ they are employed as the extremity of the negative 4^011- 
ductor, and always tine and perfect. Arsenic alone pio- 
duees it of a sinning black or blackish colour. He Ijus ob- 
tained it also by employing charcoal and plumbago as con- 
- doctors: but not with the gray crystallized oxide of man- 

ganese, which is merely deprived of its oxigcMi in the pro- 
Tellurium dlf- ecss. When tellurium w^s placed in potash as the extre- 
r^ecjfrmu wire, it did not produce bright metal 

other metals, of potash, but a brown dirty substance. Mr. Ritter then 
took tellurium for a negative wire, and immersed it in pure 
water in which was likewise the positive wire, and immedi- 
ately streaks of a brown black were produced, which, sepa- 
rating from the tellurium, fell to the bottom of the water, 
and from the manner in which they were produced, and the 
place of their origin, they must have been hidnuet of tel- 
lurium.. Thus tellurium produced no metal of potash be- 
cause it abborbh all the hidrogen itself. The button of 
tellurium, purilied afresh, was employed as a positit/^ wire 
in pure water ; and, what must excite more astonishment, 
R remained brilliant, formed nO oxide, and gave out a great 
deal of gt>s. Thus of eighteen metals subjected to Mr. 
Ritter's experiments, tellurium is the only one, that pro- 
duced a hidruret at thfe negative pole; and the fourth, that 
with gold, ^latina, mid palladium, gives out gas at the 
positive pole. Does tellurium tffen commeiK^e a new series 
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of metals, which comport themselves with respect to the 
hi(lro‘y>eu of water as others toward the oxi;>eii of this 
fluid ? 

Dr. Scebeck, of .Icna, has obtained indications of an an4 

amali^unia with inafjnesia and altimino. ^tumme p*- 

1 ^1 ^ • 1 ■ ' .1 metallic- 

Mr. 1 rommsdorfr lias prepared an artincuil succinic acid. Anmoial sue- 

For this purpose he employs the saccholactic acid of 
Schoele, which he introduces into a retort and subjects to 
dry distillation. The products of this distillation deserve 
farther iiifjtiiry. 

He has likewise examined the sulphuretted alcohol of Sulphuretted 
Lampadius, and found in it several new properties. As it 
contains no carbon, be thinks it ma} be called olcous bidro- contains no 
j^uretted sulyburct. It readily dissolves phosphorus, and carbon, 
in large cjuantity ; one part dissolving eight of phosphorus 
and still remaining liquid. This solution of phosphorus 
readily takes lire in the open air. In close vessels it may be 
decom[)osed by heat. The sulphuretted alcohol first passes 
over, thongli not quite free from phosphorus. 

Fociila dissolved in boiling water undergoes a remarkable FeenU -- 
change, when evaporated over a moderate fire. It becomes hean^ 
a semitransparent horny mass perfectly insoluble in hot 
water, A\'etted, and kept five montlis in u pretty warm 
place, Mr. Trommsdorfi’ could not find it exhibit any signs 
of fermentation. 

Mr. TrommsdorfF repeated Mr. Cadet’s experiments on Camphorated 
the solution .of camphor in distilled water*. FIc found ^ 

them accurate ; but he also found, that the camphorated 
water is rendered turbid by pure soda, and consequently 
will not serve as a test to distinguish this from potasli. Mr. 

V^ogel has made some trials, diat confirm this: but soda 
conibincfl with a certain portion of caibonic acid docs not 
precipitate the camphor. 

* See^ovnial, vol. XIX, p. 26. 
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PART II. 

Observations on Endellion^ as being the Result of a triple 
Combination^ and on the different Sulphurets of Copper. 

The Royal Society has printed in the first part of the Paper on en- 
Philosophical Transactions fbr 1808 a paper*, in which 
tho constituent principles of endellion, as well as the 
tnann^ in which they combine, are discussed f. The 

author 

* See Journal, vol. xx, p. 332. 

f Additional note. I mean Mr. Smithson^s paper already men- 
tioned. The Hoyal Society having printed a critique onnhe crys- 
tallographical part of my first memoir on endellion, however I might 
feel huit by the style of that ciitiq^, 1 thought it better not to notice 
it, than to expose the transadtions of. that iUUftiioiis and respectable 
body to be made tt^e scene of a di^ut^ vdaks^ certainly could not be 
more misplaced. I therefore prjffientedmy ogw memoit on endellioa 
to the 8^oy al Society, merely as the result of cORtinued and extended 
Vou XXIV.^^UPPLRMSNT. % obstfvadonst 
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author there professes his dOubts of the existence of triple, 
quadruple, and greater combinations; and his opinion, 
that ail combinations are binary. In consequence he endea. 
TOurs to refer to one of the latter the nature of the com- 
pound, that gives rise to endellion ; considering it as formed 
by the intimate combination of sulphuretof lead, or galena, 
and that kind of copper ore, which the Germans call 
fahlertz. I cannot conceive on what reasons the author 
grounds his opinion, that there can be no triple, quadruple, 
or greater combination. On the contrary the possibility of 
these combinations seems to me demonstrated by the simple 
facts, that 1 have already brought forward in the second 
Tolumc of my mineralogy, p* 390, in order to show, that 
the molecules of bodies, considered as principles of minerals, 
possess, as well as the integrant molecules which result from 
the combination of these, the property of haring a regular 
figure. The act of combination of these molecules, ia 

obsen’ations, which had enabled me to make this substance^, wliich 
is peculiar to England, more thoroughly known, and to render iny 
account of it more complete. 

The second part of my paper was iotciidcd to include some re- 
flections on a fact highly interesting both to the mineralogist and 
the chemist, which is the possibility or impossibility of the exist- 
ence of triple, quadruple, and other combinations in the mineral 
kingdom. Mr. Smithson, in one part of his paper, sought to 
establish the principle, that all combhiations could only be binary, 
and adduced endellion in confirmation of his opinion. After 
having laid down the reasons, tiiatseein to me preclude all doubt 
of th^ possibility of more than binary combinatiouA, it was 
necessary for me to show weakness of the argument deduced 
from endellion ; which could not be made to answer this purpose 
without giving an arbitrary proportion of the component parts of the 
two tuiphurets, the binary combination of which produced it, 
or at least a proportion different from that usually admitted by 
chemttti. I confess, however, that, had 1 not found occasion to 
answer *Jie critique included in the same p9per, it would not pro- 
bably have been in the Philosophical Transaction^, tliat 1 should 
have pointed out tliis obvious erfour. However, if tlie committee 
of the Eo^al Society had requested me» to suppress this part of my 
paper, 1 should not have hesitated a single qioment to comply 
wiUi its wishes, however interestiug 1 concaved it to be. * 

9 fonniUg 
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forming the integrant molecule, which is the immediate 
result of this combination, diifers then in no respect from 
that, which afterward unites the integrant molecules. Now 
it is Tery easy to conceive, and even to adduce a number of 
instances of the forination of a crystal of any determinate 
iigure (representing the integrant molecule of a compound 
substance) that shall be composed of the intimate union of 
tlirce, four, or even more crystals of dillercnt forms, which 
in this case would represent the molecules of the substances 
fhat compose it ; and which would enter into the composition 
of the crystal in equal numbers, or, which is more commonly 
the case, in unequal numbers. It U indeed to the property, Particles unite 
which the molecules of minerals have, of uniting 
with each other, so as to produce a new molecule of a a ditferent 
determinate figure, that I attribute in part the formation of 
those minerals, which arc commonly said to be the effect of binations, 
chemical combination. Every combination of the sub- 
stances of which a mineral is composed seems to me to re- 
quire, that the form of the molecules of each shall bear 
such a relation to those of the rest, that their faces may 
respectively coincide, so as to produce collectively a mole- 
cule, the form of which shall be at once determinate and 
invariable. It is this relation between the several component 
molecules, which in all probability determines their action 
upon each other, known by the name of attraction of 
composition;” or which is at leasta principal cause of this. 

Upon the same principle wc may account for the proportion 
of the several substances, which must necessarily vary, 
according to the number of these molecules, the forms of 
w hich are different, and the mode in which they arrange 
themselves, so as to produce a new molecule, the form of 
w hich shall be determinate. When the molecules arc wholly 
dissimilar, and there is no relation whatever between their 
faces, it is not possible for them to combine, so as to 
generate a new sabstgace properly so called and .capable of 
crystallization. 

The real existence of these triple and greater combi- Gypsum the re* 
nations is farther demonstrated by facts. W*e know, for comUnation^ 
instance, thaf there exists a substance which, difiers from 
gypsum, or the combination of lime with sulphuric acid and 

Y 2 water. 
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water, only in not containing of the last of these three 
constituent principles. Yet this simple privation, by 
producing a substance of a different form, harder, heavier, 
and possessing different chemical properties likewise, shows, 
that water, which combines as a principle with lime and 
sulphuric acid in the formation of gypsum, is necessary to 
its formation, and that gypsum is consequently the result 
of a real triple combination. 

Objection. It may be objected indeed, that in gypsum there exists 
only a double combination between the molecules of sul. 
phate of lime on the one hand, and those of water on 

Answered. the other. But, if this were the case, when the water had 
been expelled from the gypsum by calcination, the suU 
phuric acid being left, there should still be an intimate 
combination between the moleciiiec of the sulphuric acid 
and those of the lime: and the plaster, which results from 
this calcination, should exhibit a substance precisely of the 
same nature as that known by the name of anhydrous 
gypsum, or bardiglion (as I call it,) whereas in fact there 
is no similitude whatever. The bardiglion reduced to 
powder, either before or after calcination, possesses none of 
the properties of gypsum, and docs not absorb any water 
whatever, so as to combine with it, and thus acquire the 
solid form. By the great avidity with which calcined gyp. 
sum seizes on water, the moment it comes into contact with 
it, wc discover that calcination, by taking from each of the 
integrant molecules of gypsum (composed of those of 
sulphuric acid, lime, and water) the molecules of water, 
has clianged the integrant molecules of this substance into 
new molcrules, consisting simply of those of lime and acid, 
but having only an incomplete form : or, if I may be 
, allowed so to express myself, wc perceive that this calcina* 
tion has carried away a part of each of the integrant 
molecules of gypsum, and left in each. one or more cavities, 
the sides of which, having a very powerful affinity for the 
cori^esponding sides of the molecules of water, seize on 
them as soon as they hare an opportunity of so doing, and 
fix them again in the places to which they belong. Gypsum 
is then in fact the result of a triple eombioatidii. 

But 



SULPRtTJtET OP LEAJ>, COPFEK) AND ANTIMONT- 225 


But is it certain, that the integrant molecule of endellion KnHellion mort 
is simply the result of a triple combination of the integrant 
molecules of the three sulphiirets of lead, copper, and a ternary com- 
antimony ? and is it not more natural to consider it as the^*”***°“’ 
result of a quadruple rom bination of the molecules of 
sulphur, lead, copper, and antimony? I confess, 1 am 
much inclined to consider cndcllion in the latter point of 
view, particularly nihen I observe, that the sulphur, wh ch 
from the proportion in which it exists in the three sul- 
phurets should amount to 20*03, forms only 17 hundredths 
of this substance. 

In referring endelHon to the binary combination of Composition of 
galena and fahlertz, the paper above quoted gives the fol- 
lowing proportions. Smithson. 


^ sulphur 


llndellion 


A galena 

r 3 

f 


I 


fahlcrlz 


-}sulphiiretofantimony 
l-sulphurcl of copper ^ 


^sulphur 

fantimony 

^sulphur 

f-copper 


From these proportions it would follow, that the sul- 
phurct of lead contains 83} of lead, and 16| of sulphur: 


that of antimony 83 J of antimony, and 16} of sulphur; .. 
and that of copper 66} of copper, and 33} of sulphur. 

The proportion in which the sulphur is said to combine Those of th® 
with (he lead in galena, or the sulphurct of this metal, »^ani?niony*^^ 
the same as is given by ]Vlr. Kir wan. As to the two sul- copper differ 
phurets of antimony and copper, the proportions between 
the sulphur and the inctal result probably from the autbor^s 
own observations, which it is much to be regretted that he 
has not given. 

According to Proust and Bergman, the only two authors, Proportions in 
as far as 1 know, that hare established the proportions 
sulphur and antimony in the sulphuret of this metal, 
sulphur is to the antiiftony in the proportion of 26 to 74 ; 
and this is the proportion hitherto followed by all writers. 

They have in like manner followed the proportion affixed Proportions in 
by Klaproth to the sulphur and metal in the svlphuret 
copper, wkichjs that of 18*5 to 78*5 : and with respect to 
this splphiiret I will add, that, about the tinvs I laid 

before 
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before the Royal Society my first paper on endelHon, 
being desirous of obtaining some additional data iirith re- 
spect to the proportion in which sulphur enters into the sul- 
Analyfied by phuret of copper, I requested the faTOnr of Mr. Chenevix 
Mr. Chenevix. to assist ttic in my researches, by analysing dHTcrentTarieties 
of the sulphurct of this metal, with specimens of which 1 
furnished him. This able chemist found in one perfectly 
pure Cornish specimen, which was regularly crystallized, 
19 of sulphur and 81 of copper ; a proportion exactly simi- 
lar to that giren by Klaproth, if we consider that the sul- 
phuret of copper analysed by him contained 2*25 of iron, 
and 0*75 of silox, which did not exist in that analysetl by 
Mr. Chenerix. 

Other ?fp«ci- This gentleman at the same time, at my request, took the 
trouble to analyse scTcn other varieties of sulphurct of cop- 
per; I having supplied him with the specimens, duplicates 
of which I preserved. One of them only was from Bohemia, 
and the rest from Cornwall^ All of them contained from 
0*03 to 0*08 of iron, but no other extraneous substance. 
They all gave similar results as to the proportions of sul- 
phur and copper, except that the quantity of sulphur was 
a little greater where the quantity of iron was greater. 

Mr. Smithson's Thus it appears to me incontrovertible, that the propor- 
sulphur, admitted in the paper in question as cssen. 
tial to the composition of sulphuret of copper, is much too 
great; and that the proportion of sulphur, there said to en- 
ter into the composition of sulphurct of antimony, is too 
email : which would totally overturn the proportions, by 
which the author of that paper endeavours to prove cndel- 
lion to be produced by binary combination between siil- 
phuret of lead, and the gray sulphurct of copper named 
, fahlcrlz. It is possible, for this sometimes happens in me- 
tallic sulphurcts, that Messrs. Klaproth and Chenevix, iq 
the specimens they analysed, may accidentally have met 
with vavieties of sulphurct of copper, in which-stilphur was 
superabundant, or simply interposed ; and in this case their 
analyses will give too large a .proportion ; but that two 
chemists, so eminent for their talents as the gentlemen just 
mentioned, should constantly find the proportion of sul- 
phur id this sulphuretmuch less than is assigned in that pa- 
per, 
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per, agreeing at tlie same time with respect to the propor. 
tion in which it enters into this compound, is I beliere as 
complete a demonstration, as chemistry can furnish: at 
least if there be any errour in it, the errour must be proved. 

The majority of ores in the sulphuretted state, of which Ores of copper 
copper coostitutes a part, being of a gray colour; 
ores being very numerous ; In some of them the copper be. 
ing merely interposed ; and in the greater number of those 
of which it is a component part, being commonly inter- 
mingled with different metals, most of them sulphuretted 
likewise; nothing is more difficult, than to distinguish these 
ores, 80 as to refer each to the principal and particular 
type, to which it belongs. 

Among the different species, to which these ores may be r&hlertz. 
referred, it has uniformly appeared to me, that what the 
Gormans call fahlertz belongs to the gray species that crys- 
tallizes in regular tetraedra. But this species, in which the Very Ii:\bte ti* 
copper in the sulphuretted state is in pretty large * 

is at the same time one of those most subject to admit foreign 
substances by the interposition or juxtaposition of their mole- 
cules. As 1 have already said in my first paper on endcllion, 
presented to the Royal Socisty, it appears to me unquest- 
ionable, that the essential component parts of the gray 
tetraedral sulphuret of copper are copper, iron, and sul- 
phur; and the analysis, which I have there said was made 
by Mr. Ckenevix of a variety from Cornwall in well de. 
fined crystals, in which he found nothing but these, in 
the proportions of copper 0*52, iron 0*33, and sulphur 0*14, 
seems sufficient to 'prove that these substances are thus pro- 
portioned in this ore- ^ 

The author of the paper, when he gives fahlcrlz as the Mr. Smltlison'* 

second component part of endellion,. considered as the pro- ^ 

' ^ ^ variety ainon^ 

duct of a binary combination, says that it is composed of the aAiimonui 
23 sulphur, 50 antimony, and 26| copper; a composition^*®*' 
ihat would constitute *a variety among the aiitimouial ores, 
and has nothing to do with that 1 have just given. But as 
U differs materially from all the very numerous analyses, 
that have been made of different varieties oa"»gray copper . 
containing anSimoqy, it must be the result of the author’s 
own observations, aud a particular series of experiments, 

which 
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\vkich it would have been of great importance to make 
known, 

Exaoiination of The attention which the different sulphurets of copper 
fihiertz. appear to me to deserre^ as opinions respecting them are 
not yet settled, indnees me to add to what 1 hare said on 
the fahlertz, or tetraedral sulphuret of copper and iron, 
the following reflections. Part of them have already ap« 
peered in my first paper on cndellion ; but the observations 
which 1 have' subsequently had an opportunity of making 
on the sulphuret of copper enable me to present these re- 
jections to the Royal Society again on a larger scale, and 
in a manner better adapted to illustrate this interesting sub. 
ject, on which so much uncertainty prevails, 

Extraneous llie substances foreign to fahlertz, or tetraedral gray 
copper, which observation has hitlierto shown to be inter- 
posed in it, are silver, lead, antimony, and arsenic ; and 
Tery frequently these substances appear to be sulphuretted, 
as well as the copper. An analysis by Klaproth of a va- 
ricty from Kapnick, in Hungary, has even indicated 0*06 of 
zinc ; and another of a variety from Poratsh, in Upper Hun. 
gary, 0*0625 of mercury. These substances, several of 
which arc sometimes found in the variety, that possesses the 
property of crystallizing, are no obstacle to crystallization : 
but there are many other varieties, that appear to be desti. 
tute of this property. In spite of all the researches 1 have 
been able to make on this subject, 1 cannot establish in a 
^ satisfactory manner the characters, that might serve to make 

them known : in general the gray colour of the crystalJlzablc 
variety is 1 think less deep, and its lustre more brilliant, but 
to this there are many excejptions. 

All the gray sul- The fahlertz is not the only sulphuret of copper, that is 
per liable^to^f^ subjcct to this interposition of foreign substances ; it is the 
leign mixture, same With all the gray sulphurets of this metal. The various 
mixtures they contain has even occasioned different names to 
be given them, and different opinions to be entertained re« 
specting tficir nature. From the silver, which some of 4fs 
Taricties contain, fahlertz had long the name of g‘rqy silver 
ore. Afterward, when it was found, that a great number 
of other varieties were totally devoid of silver^ it was called 
gray copper ore* An analysis, which Klaproth made of a 

variety 
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variety from Andrea^sbcrg in the Hartz, having alTorded him 
0*34 of lead, occasioned its removal from tAe copper to the 
lead ores ; among which many German mineralogists conti. 
line to class it, expressing doubts however, respecting the 
nature of its real component parts. Nothing is more variable 
than the analyses, that have been made of different gray sul* 
phu retted copper ores, tahen even among those that are 
crystallised ; and i^ is absolutely impossible to found upon 
these any determinate classification of the species and varie« 
tics of this ore, unless we previously establish certain fixed 
points, to which we may refer them. 

In this state of things 1 conceive we ought to consider the Division of the 
sulphuretted copper ores in two dilTertnt points of 
the first regarding those that admit a determinate form ; the 
second, such as have not hitherto appeared to admit any, as 
the wcissgueltigertz and graugueltigertz of the Germans, &c. 

Among such of these ores as take a determinate form we Distinction of 
ought, I think, to consider as belonging to one species species, 
those, that constantly take the same primitive form, or some 
one of its modifications. At the head of this we should simple sulphu 
place, first, the simple suiphuret of copper, composed of 
0*81 copper, and 0-19 sulphur. Its primitive form is a 
right hexacdral prism, the terminal faces of which are 
regular hexagons and the specific gravity of which is 

6.643. 

* My intention is soon to lay before the 'Royal Society a more 
complete detail, relating directly to tliese copper ores, in which the 
form and dimensions of these crystals will be established. 

Addition. AX'hen I eiilereil into this engagement, I was not 
aware of the fate, that awaited the paper in which it was inserted. 

I’he height ot the regular hexaedftil prism, forming the primi- Primitive erjv- 
tive crystal of the simple suiphuret of copper, is to the apotheina § sulpluue ^ 
of the regular hexagon, that serves as its base, in the ratio of 2 to 3, ** 
a ratio determined from three different substitutions for tlie edges 
of the same hexagons, the planes of which make w'ith the terminal 
faces for the first an angle of 146® 19', for the second ISS'* 22', and 
for the third 1 16® 32^ Frequently all the planes owing to tliesc lhrct^ 
inodiiicatioiis terminate the same prism. Often too they reach eac h 
others limiU, and then give rise to as many hexaedral p}Tainids, either 

tenniiiating 

§ The apoUu nia is a perpendicular line let fall from the centre of 
the circle in which the hexagon h inserihed, and bisecting any one 
of its sides. 
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5*64S*. This species, when it is perfectly pure, and withont 
any mixture of iron, may be cut nearly with as much ease as 
lead, of which it has almost the colour. It cuts perfectly 
smooth, and with a metallic lustre. This sulphuret alters 
spontaneously to a deep black by the oxidation of its surface. 
Variegated cop- 52d, The double combination of copper and iron with 
par ore. gulphur, known by flie name of bunt kupferertz, which was 
gipen it by the Germans, and the composition of which ap« 
pears to be from 0*60 to 0*65 copper, 0*18to0'15 iron, and 
o n to 0*35 sulphur ; proportions deduced from the analyses 
of ten different specimens, made by Mr. Chenevix at nry re« 
quest. Ite primitire form is a cubef; and its specific 

grayity 

terminating in a point, or very nearly so. Frequently these pyra- 
mids touch each other at their bases, when, the prism disappear- 
ing, they give rise to three different dodecaedra with isosceles 
triangular faces. In one of these dodecaedra, the planes meet at 
the summit at an angle of 1 12P 58' ; in another at one of PC’ 52 ' ; 
and in the third at one of 53® 8'. These crystals are almost pecu- 
liar to Cornwall; every where else the crystals of sulphuret of 
copper are very rare. 

* This specific gravity was given by two very perfect crystals 
united together, weighing about 258 grains, and perfectly pure. 
AulhOTB that have mentioned this substance give its specific gravity 
from 4'810 to 5*338. Beside that the specific gravity of no sub- 
stance can vary to such a degree, the greatest is certainly below 
the truth ; it was probably taken from some of its amorphous 
, varieties ; and a great number of trials with these has taught me. 

that their specific gravity varies considerably ; and never equals 
that of the crystals. No doubt this is owing to cavities in their in- 
terior, which in fact may be frequently seen on breaking pieces of 
this sulphuret. In weighing this sulphuret of copper too, we should 
not take crystals that are grown black or oxided on their surface ; 
the black oxide of copper not being easily permeable^to water, there 
* always remains in this case a great deal of air between the surface 
of the piece of sulphuret and the water in which it is weighed ; 
and as we cannot entirely free it from this, the specific gravity ob- 
tained is always much less than it ought to be. 

Crystals rare. t ‘Additional note, I'he crystals of bunt kupferertz are very rare. 

Cornwall, which has furnished mineralogists with so many scarce 
species of this metal, has produced some very fine groupes, though but 
few. 'fhe cube, which u» the primitive crystal of thisVibstance, is the 
. Ibriu 
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f rarity is 5*033. It is not so easily cut as the preceding; 
and the cut, though smooth, has not the same lustre. Its 
most common colour has the redness of nickel, \t'hich is 
deeper where cut ; but if this sulphiirct be ercr so little de. 
composed, it acquires a blueish tint, and afterward assumes 
the finest colours. 

3d, The double combination of copper and iron with Faldeita. 
sulphur, but with a larger proportion of iron than the pre- 
ceding species. It is the fahlertz, or gray sulphuret of co|>- 
per and iron; the composition of which is copper 0*52, iron 
0*33, and sulphur 0*14; and the specific gravity 4*558. This 
species is much harder than the preceding; but its hardness 
varies according to the nature of the difierent substances 
frequently interposed in it. It may be scratched, but 
not cut; and the place scratched has neither the smoothness 
nor the lustre of the two foregoing species. Its powder 
Varies from a full black to a black with a reddish cast, or a 
reddish brown. The latter colour, as Oir as my observations 
go, always indicates the presence of silver, which is com- 
monly in the state of red antimonialed silver. It is much 

form its crystals most commonly assume. Sometimes the places of Chicfl\ 
its solid angles arc occupio<l by equal sided triangular planes. Very 
commonly these cubes have their faces slightly curvilinear. At 
other times they are merely an aggregation, frequently irregular, 
of other small cubes, which renders their. figure very difficult to 
discriminate. 

To the bunt kupferertz no doubt should l>e referred the cubc> 
which Werner, Estner, and several other German mineralogists, 
give as one of the forms of the simple sulphuret of copper, to which 
it appears to me incapable of Monging. As to the octaedroii, 
given likewise by tlie same aulhors^o the simple Sulphuret of cop- 
per, to which it is equally far from belonging. I presume, that 
some octaedra of red oxided copper, oxigenized to a maximiiin at 
the surface, and turned black to a less or greater depth, may easily 
have led to the mistake. Formtn’Jy there occurred in Cornwall a Variety, 
variety of bunt kupferertz in thin lamina; superimposed on one 
aiiotiier, and fi-equently of a line blue colour at their surface. This 
contained iron in smaller proportion than the bunt kupferertz, but 
sufficient to render the sulphuret of copper incapab]e of being cut 
with the knife, and when cut exhibiting the metallic lustre as the 
simple sulpliur^et of copper. The fracture presents a coppery red 
colour. 


more 
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more liable to decomposition than either of the preceding, 
particularly when crystallized. 

Copper pyrites. 4th, The double combination of copper and iron with 
sulphur, which is shining and of a deep yellow colour. 
We have no analysis of this species, except that of Lam. 
padius, who gives for its component parts 41 copper, 17 
iron, and 45 sulphur: but it is very probable, that the 
specimen analysed by him contained a superabundance of 
sulphur interposed in its substance; and besides, >the pro. 
portion of iron given by this analysis is certainly too small*’. 

F rom several assays of this copper ore made with Mr. 
Chenevix, it always appeared to us, that it differed very 
little, cither in its component parts, or in their proportions 
to each other, from the gray species, which I have said 
should bear the name of gray sulphiiret of copper and iron. 
I’he form of its primitive crystal is a regular tetraedron, . 
inodifirations of which it sometimes admits, though much 
fewer than the gray sulphuret of copper and iron; and 
among which \vc chiefly find the regular octaedron, and tha 
dodccaedron with rhombic faces; but the latter variety, 
which occurs in Cornw^all, is very rare. The specific 
gravity of this sulphuret Is 4*058 1-. It is not so hard as the 
fahlcrtz. Its fracture is very brilliant, ragged, and as if it 
w'cre composed of small laminx intersecting each other in 
various directions, lii decomposition it assumes the most 

♦ Additional note, 1 have lately seen in the Journal des Mines, 
No. 122, that Mr. Gu^niveau, engineer of mines in France, hat 
analysed two varieties of yellow sulphuret of copper and iron: One, 
from St. Bel near Lyons, afforded him metallic copper 30, metallic 
iron 33, and sulphur 30. ThC other, from Baigorry, yielded me- 
* tdIJic copper 27*5, metallic iron 2t>*5, sulphur 31*5 §. 

X '^riii> specific . gravity is a mean of those of four tetraedral 
cr>stals, either perfect, or with their solid angles truncated. Authors 
have hitherto carried this specific gravity to 4*315: but I presume, 
that it was not taken from crystals, and that the pieces weighed were 
mingled with sulphuret of iron, which frequently happens. I 
have found yellow sulphurets of copper and iron, thus mingled, 
weighing as high as 4*6. 

.§ See Journal, vol. xxi, p. 148. 
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n^dy rolonrs, till at last it loses great part of the copper it 
contained; atul .which very frequently in this case, com- 
bining with carbonic acid, passes to the state of green cop- 
per, leaving a resiiUium of oxide of iron, which however is 
still sometimes pretty rich In copper, and is then known by 
the name of hepatic copper ore. 

Care must be taken not to confound this double suL This not to be 
phuret of copper and iron, as is frequently done, with the 
martial pyrites that contains coppi^r intermingled with its pyiius m 
substance, commonly in small quantity, thougli it is some- 
times pretty rich in this metal. From this the double sul- 
phuret is totally different. The form of the martial pyrites 
containing copper is cither a cube, and this commonly 
striated, or a regular octaedrun. The martial pyrites is 
likewise much harder than the yellow siilphuret of copper 
and iron, and it is heavier, its mean specific gravity being 
4*944*. It must appear very strange, that this sulphuret, 
having great analogy in its component parts, as well as in 
its form, with the gray sulphuret, or fahlcrU, should have 
a Colour 80 very different from it, as well as from all the 
other snlphurets of copper. Endeavouring to account for Cause of the 
this, I have always been led to think, that this difference of 
colour might arise from the iron’s being in the perfectly 
metallic state in the yellow sulphuret of copper and iron, 
as it is ill the martial pyrites, while in the gray sulphuret it 
is oxided. This opinion however t only mention as a great 
probability f. 

In 

^ 'I'hn specific gravity i^ a mean of those taken from crystals all 
of different forms. Authors give for from 4*100 to 4-749. Cer- 
tainly however they iiave not taken it in the same manner from 
cr} slak. but from amorphous masses ; or at least it must have been 
from very impure crystalsi otherwise they would not have varied 
from 4*1 to more Hum 4*7 ; aod it would even have been found 
superior to this maximum^ 

1 1 have observed with the greatest satisfaction » that the opinion I 
had long embraced respecting the cause of the difference of colour 
between the yellow sulphuret of a>pper apd iron and thp gray, and 
which was inserted in my first , paper on endellion presented to the 
Royal Society, iTas been verified by the analyses made by Mr. 

C^ueniveau of two varieties of yellow sulphuret of copper and iron 

from 
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In this cAse perhaps it would be necessary to mafkc a dtb 
species among the sulphtirets of copper gf an ore, which 
wae formerly very ptentifui in Cornwall, but is now become 
rather scarce, and \vhich probably dilfers from the preceding 
species by a more or less considerable degree of oxidation in 
the iron. Thfs ore is of a dull yellow colour, inclining a little 
green. Its fracture is snfooth and dull, and sometimes a 
little conchoidal. Its grain is extremely hue, and frequently 
even imperceptible to the eye. Its texture consists of 
parallel layers, very thin, and difitinguishable only by the 
assistance of a lens, but easily separated by a stroke of the 
hammer. This ore has never exhibited to me any crystalline 
form; but it is frequently mamillary, much like the martial 
hematites. Its surface is commonly smooth, a good deal 
like that of a metal which lias lost its polish. Its specific 
gravity is 4*157; consequently a little greater than that of 
the preceding yellow sulphuret of copper and iron. Its 
hardness is nearly the same. If scratched with a knife, the 
part scratched appears smooth, and acquires a metallic 
lustre. On decomposition the surface frequently assumes 
various colours, but less lively and brilliant than those of 
the lamellar yellow sulphuret. At other times its surface 
grows black from the oxidation of the copper, having a 
good deal the look of an antique bronze, and the more so 
as it is often partially covered with malacliite. This species 
b frequently mbed with simple sulphuret of copper, 
a phienomcnon by no means so common in the yellow species 
which 1 have just mentioned above. 

This division of the sulphurets of copper, being once 
adopted, might be* considered as a standard, to which we 
might refer all the numerous varieties, that exhibit no marks 
of crystallization ; arranging them under one other of 
these species, according to the manner in which their es« 
sential component parts are proportioned. We might then 

c 

from St. Bel and Baigorry, which I have noticed. In these analyses 
given in the Journal des Mines, No. 122, the author says expressly, 
that the iron in these yellow sulphurets was in the metallic sta^e; 
while in two other analyses made of varikiesof the simple sulphuret 
of copper from Siberia, which were probably in amorphous masses 
and contained, iron, he says the iron was in thestate of oxide. 

place 
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place in a second division such as appear not to agree with 
any of those already known and classed among the species 
properly so called; and this division may be subdivided at 
pleasure, as may appear necessary for the estabUshment of 
order and perspicuity. 

It is obvious, that in fact, the species existing among the traneou 
sulphuretted ores of copper beipg perfectly known from later 
sum of the characters essentially necessary to ascertain them, ture^ butmdy 
the silver, lead, antimony, arsenic, &c., which happen to 
be intermingled with them, are perfectly extraneous, and rieties. 
do not in the least alter their essential nature. These inter- 
mingled substances once known, they may give rise ta suli. 
divisions of varieties ; but these subdivisions themselves 
would become very numerous, if proper limits were not 
assigned to them. In the fahlertz, for example, from the 
great tendency it has to receive into its substance an inter- 
mixture ef a great number of others, 1 am persuaded, that 
we should bo obliged to make almost as many subdivisions 
as we analysed specimens. 

A collection of minerals I lately received from Russia con- New variety, 
vinces me, that we are yet far from knowing all the gray sul- 
phuretted ores, of which copper forms a component part, 
or in which it is simply interposed or accidental. Among 
the specimens in it was one bearing the name of a 
substance, which certainly did not belong to it ; and the 
appearance of which, differing from that of every analogous 
substance that 1 reeollected,^ particularly caught my atten- 
tion. As this specimen affords anew and interesting variety 
of the simple sulphurets of copper; and affords roe an op- 
portunity of showing how we may sometimes discover, that 
a substance is simply intei^ningled with another, and not 
combined with it, a point frequently difficult to determine; 

1 will enlarge upon it for a few memeiits. 

This substance, wjiich is in small separate pieces in- De-crlbed. 
terspersed in a quartz, partly compact and partly lameUar, 
is of a fine, close, compact grain, and of a hardness nearly 
equal to thkt of fahlertz, or gray snlphur^ of copper and 
iron. Its colour is a duller gray, and its fratture Is. more 
smooth. Its^specific gravity is 4*554. Well assured that 
this substance was not nickel, under the.name of which it 

bad 
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hi4 boea mt mo, I raqoMicd Dr. Wolloston, to liavc tlie 
goodnos to mcoiti^ itt luUnro. His examinatioR informed 
him^ ttat it eooloiiMd aothiOg but solpbar, copper, and 
Arrtywt. Dtottous of awottaining ft pottible, whether 

theniinumy wort oombtaieil with tiwcopp^ in it, or simply 
tttomtig^Od with ttal ii^pbwet of this metal ; and this ore 
May soIrMo, tbiHigb veif stonly, in cold nitric acid, I 
first; 'of att^ Mwofttod it in thi* add. A. part only of the 
attlphnr row to tbn tnrfaoe of too solution; and it is pro. 
bn^, toat too reft was convertod into sulphuric acid. The 
ofpper dbfolrod entirety, and the antimony wf t precipitated 
lb too atbto ni oxide. The hitter, to judge from the size of 
tooffMtebnm I had sot to tUMoIre, was eridently in smaller 
proportioa toan toe copper. As tUs same substance is c t. 
tramoly fnsltde, I brought h thin piece, about four lines 
long, to toe state of fusion, and kept it so for a short time. 
Great part of toe antimony sublimed, coreriog the surface 
of too body on which it rested- with a white powder. The 
fragment whofi cooled retained its form, and even its bulk. 
On breaking it afterward, its fracture exhibited an aspect 
exactly rocemblii^ that of toe aolpbu retted copper which is 
prodirted by toe bite fudM, it could be cut with the same 
facility, anj toe eut had a metadlie lustre. Haring after, 
ward placed this A^ment, which bad been fused, in cold 
nitHc add, and a iVagment of simple sulphurct of copper 
along with it by way of comparison, they both dusolred 
slowly, comporting toemsdres enctly in the same manner, 
and the tcdotoNi contaiaed nothing but ooppor. The so. 
luflon of edeb of thoso fragmonte produced toe same black, 
fioccuient, and ofry Ughb preeipMate, which was nothing 
but suiphity sbll imited with m ffaaU portion of copper, 
which, no doubt, was the ctoto ita black colour. From 
these details it apjpoars to mo toototoa be no doubt, that toe 
Ore wii a simplf uilpliarte of eoppor,rwito wUcb antimony, 
pjjMWhly.lit too mate of » »«jliiwr«t likowise, was inter, 
idogted. HiTs fnbilhato todto^ironi Bojojawlensb, near 
Cathadounbouri^fsifitoerlm ’ 

' lhO» 
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II. 

0/1 the Tlfferts prodtived h\j the ^/'afti/pr ami bnddi/ig of 
Trees, In a Li Her fro/n Mrs, Agnus Ihbltso.v, 

To Mr. NlCnOLSOX. 

SIR, 

UMN I first bi'fifan the study of grafting and h u dili n g Dc^gn of the- 
by clissecMon, in order to judge of the elfect produced in 
trees by sncli an operation, it was niy design to collect all 
the knowledge disseminated in every author on the subject, 
and bj' joining it with what 1 should attain by dissection 
myself, oiler to the public a treatise, that might at least 
serve as a sort of standard of our knowledge in this art. 

After dissecting therefore an innumerable number of grafts 

and buds of every dilfcrent tree, commonly grafted and 

budded, and at ditTcrent distances of time, making drawings 

as exact as possible, and committing my own observations to 

paper ; I was an.xious to see what other botanists had said 

on the subject. But great was my astonishment to find, that The subject 

scarce any author had really investigated the matter, ^--ven 

Miller gives only a few common rules for practice, without 

observations. The scientitic Mirbel (in whose work I 

hoped to lind important information) gives only a short 

note, and a reference to Duhamel ; Malpighi and Grew are 

totally silent; and Dr. Smith and Willdenoiiw' are equally , 

neglectful of the subject: yet it appeared to me to be in Vet hii;hly im 

every respect that which promised (he most important in- 

struction with regard to the manner in which trees are 

formed, to show the process of "each diflerent part, and 

produce evidence w hich no other situation of the vegetable 

world is capable of giving. Nor w^as 1 deceived, I think; 

for by this sort of dissection I hare learnt more of the real 

nature of the different 'parts, than any other investigation 

of plants ever taught me; since they arc brought forward 

in a state, that obliges them to exert their powders, and 

much may be drawn from the curious struggle for life, 

which points out to notice every important part. 

Finding that from Duhamel alone I was to expect any Dwhamers 
information, that was not merely practical ; I with great 
V.OL. XXIV* — Supplement. Z trouble 
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trouble at last ])rocured his work. It is indeed a book full 
of most admirable instruction, and though it has but little 
beyond practical observations on this subject, yet, as far as 
he proceeds in investigating causes, it is excellent : but here 
again the want of the opake solar microscope has prevent- 
ed the possibilify of his proceeding farther, and knowing 
whether the parts did, or did not unite. This being the 
case, I roust trust 'wholly to myself for the anatomical part, 
and the consequences arising from them; but as I shall give 
a sketch of the exact change made by tlic uniting of the 
two branches. 1 hope my figures will prove the truth of 
my assertions. 

Object of graft- The use of grafting and budding is to propagate any 
particular tree: the wood or fruit of which pleases tlie eye 
or palate; as the only means we possess of procuring a 

Why seedling perfect imitation. It is a well known fact, that seeds 

n^ly*^va^kties produce the exact prototype of the plant from which 

they spring ; and the reason is plain ; the tree is only the 
mother of the blossom, but to complete the resemblance, 
it must be impregnated by the stamen of the same plant* 
Novv if the wind blow's the ripened dust of the stamens 
from a neiglibouring tree of the same order, when the 
blossoms of the first arc covered with the juice of the 
pistil, the blossoms thus prepared will receive the powder, 
and the consequence will probably be a new variety of fruit, 
if the seed is planted ; and not the same fruit which the 
original tree gave. Thus arc produced more than half our 
sorts of apples, peaches, and innumerable flowers ; for we 
neglect to examine the.origin of the varieties that take place 
in our gardens, or we sliould continually be able to trace 
them to this source. 


Baiiding and But in grafting and budding, this cannot be the case, no 

graiting merely pgseniblance cau be so exact ; it is indeed merely an increase 
continues the - . . 

^tne tree. of the tree, from which the scion' is taken. Every one 
knows, 'that grafting is taking a shoot from one tree and 
inserting it into another, in such a manner, that both may 
unite closely, and become one tree. Mr. Bradley (from 
some observations of Agricola) suggests w||at anatomising, 
the parts first proves, that the stock serves merely as pipes 
. to convey the meditated nourishment to the scion ; that the 

ecion 
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scion preserves ifs natural purify immi\ed or nncontainiiiatcd 

Avitli any other jaice; and, as we Jiave since discovered, 

that all sap is ncnrlv thesaine, bein;; merely the juices of the 

earth ; and that it is the blood Avhich rtins in the bark alone 

which gives taste and variety to the tree; so the seioii eau 

in no way be altered by the stock, without tlie juice of the 

bark runs into it. Now it is most certain, that this is not No lUMonofthi; 

the case : for the barks never join so as to coninuinicatc 
^ ^ b.ii!c in j^raft- 

jnice, as I shall show when i describe the alteration made mgs. 
in the parts in contact. The scion or bud (for it is thesaine 
ill both) is placed on the graft or stock as in the earth ; 
but, instead of liaving to prepare its own sap (which the 
infant plant is obliged to do before ifs root grows) it finds 
this ready medicafcil for it, and fitted for its more advanced 
state, to push it forth with a vigour truly woiulerfiil. To 
graft i;* merely therefore to form a tree in a far quicker 
manner than a seed could*; and in very delicate plants to 
take away from them all the dangers at (ending their infant 
slate ; and at once place them in maturity. Tiiis is the real 
object of grafting and budding. 

I cannot agree with Mr. Foresyth, that the juices, when of the 

they arrive at the scion, must have a more easy, plentiful, not more 

ami perfect assimilation, than if they were its own; for 
scion can only do well, when the vessels of the stock agree 
perfectly with its vessels. Jfs own cyliiidcMS must therefore 
more perfectly assimilate than any stranger tree can. Still, 
if the wood vessels suit each other, we may be safisfied 
that the plant will do well. This is indeed of such extreme 
consequence, that of the number I have examined w hich I 
had budded and grafted fur trials of various trees, more 
than thirty have died from the differenre of (he size of the 
two woods ; for docs it not stand to reason, that, if yon 
try to force a quantity of water from a large vessel into a 
ftmall one, it will bui^t the sniall one: or, if it is the small 
one, (hat pours its contents into the large owe, 't will not 
half fill it, and the vessel will be pressed with too much air, 
that will pour in to supply the place of water; and the 
vessel will equally burst. This is literally the case in the 
tw'o woods that are to be joined together, whether in 
plothpry or omptittcss df sap, they equally burst/ but in the 
- Z 2 first, 
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first, the whole is wet and full of juice ; and iu the latter, 
the parts are shrunk and dried up. 

Grafting and 1 must now mention, that, though grafting and budding 
r. effceij* SO very differently performed, yet in their effect they 

i arc perfectly the same; the flrsti)eing the planting several 

buds, the latter only one : but there are some reasons, that 
make the last infinitely to be preferred, where it can be 
done: and 1 doubt not it succeeds much oftener, as 1 shall 
show at the conclusion of this letter. 1 shall now' proceed 
to the alteration effected in the bud and graft by the opera- 
tffecisof graft- ti on. The first observation on cutting a graft, after it has 
been done about two or three months, is, that all the part 
between the two plants is filled with a moist substance ; 
which upon magnifying you perceive to be the same w ood 
as the scion, only loose, and incomplete. Nexta while line 
is seen struggling through tiiis loose wood, and soon reach- 
Lig ifi a very undulating manner from the stock to the scion. 
It always begins at thq stock. To perfect tliis line, i^liicli 
is the circle of life, six weeks arc required. 1 never saw it 
perfected in -loss. 

Jfunetkon of thp The next is the formation of what Duhamel calls the 
boiirrelct, that is a species of bolster of new* bark, formed 
from the old juice of tlie stock, which, being prevented from 
continuing its course to form new bark, runs down the 
division of the two branches, and joins them with a new 
piece: for let the barks be laid ever so close, or even 
w rapped one on the other, the old barks .will never join ^ 
and it is necessary, that a piece of new bark should cement 
the two edges. I3ut the juice stops at the end of the join, 
and it is })erceptiblc by the extreme dryness of the two 
edges, (so different from the rest,) that no juice passes from 
• one to the other. 

'Gcafilna cannot There is no communication therefore between the barks 
imprcve fruit. ^ branches, of course the 'bark of the scion is 

pure and 'unalloyed. How then is grafting or budding to 
meliorate a fruit ? « I believe, that there is not any thing 
Repeated more certain, than that it makes no change whatever; and 

practise that repays so ill as that of repeats 
ediy grafting, and cuttingdown plants. It must exhaust, and 
X have heard an exeellimt old gardener say, who has prac- 
tised 


praotia*. 
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tisccl this art for thirty years ; that lie, after years of re- 
pented trial, was perfectly convinced of this truth. 

The next thing to be observed in a graft or bud is the row N -'w 
of new wood round the division between the bark and 
wood. In the common beech for stock, the scion being the 
copper beech, the new wood is always of a pink colour, 
by which means it disj‘h»}s the mixture formed with the 
wood of the sloch, which is perfectly white. Sce(FJ. JX, 

Fig 1,) a graft of one year, tlie scion not only increased 
at, p. p, the usual waj', but continued rounds are added 
till they meet; and the m bole of the stuck is eradicaied. 

There is a very peculiar appearance in the wood of the 
scion and graft, which well proves that they can in some 
measure alter the direction of their vessels, even after the 
regular formation of the wood ; it is tho undulating fonn> 
sometimes absolute twisting and turning of the vessels, 
which DuJiamcl notices, and which, he adds, strongly re- 
sembles dial ill glands in animal bodies after a great incision. 

And tlieiicc he infers, that a new sort of viscus takes place, 
where the two branches join ; which most probably must 
grcatly'^ meliorate tho fruit of the scion. Unless Duliamcl 
had tasted hninan flesh before and after amputation ; Iknow 
not how he could draw such an inference on the meliorutiou 
of flavour. If he found it corrected the taste of the 
former, ho might indeed draw the same inference in favour 
of the fruit. Or I should suppose it was much more natural 
to infer, that this undulation was caused by iiatiire being 
disturbed in her office, and by the strug^c the circle of life 
makes, to pass to the new branch, which soon however 
subsides, a few inches higher: land as to the new viscus, 
when placed in the solar microscope, it proved exactly the 
same w ood as the scion. 

There has long existed a dispute with respect to the ponnation of 
manner in which the bark and wood are formed, which, barkauu 

• WOOtJ. 

appears to me, dissecting grafts is the true way oS elocidat- 
ing and deciding. It is most plain, that the bark and wood 
have not the' smallest connection, but that which the 
attaching of the flower bud to the wood occasions. I have 
been long of*this opinion, and my present occupation has 
confirmed the idea. I think indeed, 1 have a specimen*. 

thnt 
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that %\oiilc] convince the most unbelieving, and prove, that 
the process of the formation of the wood proceeds in this 
manner. When the sap begins to rise, it detaches the rind, 
the bark, and inner bark, in one close layer, from the 
wood ; and they, being disposed to grow faster than the 
inner part of the stem, increase as much as the fastening 
of the liower buds to the wood will permit. The sap then 
forms the new wood in the iiitcrveiiing space, and a band 
is com])Ictod eacli }car. 

Lusus nahir*. J found some time ago a lusiis naturae, which teaches 
more than all I can say on the subject ; and I have given as 
exact a drawing of it as 1 could make. See pL Jig, 1. 
On looking at some plants, 1 observed a Portugal laurel ap« 
peared in a very strange state; and on examining il, I per- 
ceived some accident had separati'd the rind, bark, and inner 
bark, in tw o regular bands, from the stem of the tree. Still, 
however, the ends were attached, but the loose part, from 
being at liberty, had so wonderfully increased in length, 
that it was more than double the measure of the piece of 
stem it originally covered. It had broken the trilling hold 
of the nourishing vessels, and that of the flower buds, 
which, when 1 found it, were- perfectly dead, but still it 
had thrown out its leaves, and was forming fresh ones. On 
dissecting the leaves, there appeared no nourishing vessels, 
or (heir emptiness prevented their being distinguished ; and 
the spiral wire was only to be found now and then, and in 
a broken and dilapidated state. 1 deeply regretted the hav- 
ing separated the branch from the stem, before I knew what 
it was. Butitisslill a very great curiosity, and explains well 
the powers of the diflerent parts. It plainly marks, that 
the rind, bark,> and inner bark, are the formers of the leaves; 
and that though they receiveiiiost part of their nourishment 
from the nourishing vessels which spring from the wood, 
yet they can expand and form without them. They did not 
indeed appear in perfect health, nor could it be expected, 
as their whole nourishment came from the dew they re- 
ceived, and the carbonic acid gas they inhaled. The inner 
bark vessels* were full of the blood of the plant, and did not 
appear to evaporate in any manner, though ode side was ex^ 
posed;, which shows how very complete must be the sepa-* 
nation hetweeu th^ blood of the plant and its sap. 


It 
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It strongly indicates too, how impossible it is to gain a DilHcult to at- 
thorongh idea of the juices of trees, since to procure them * of ' the 
they must be mixed; and no person can, I think, dissect clithinjntJaicLS 
trees without perceiving the astonishing pains nature takes”^ 
to prevent this mixture, which would probably render futile 
all the intentions of nature Hovv then arc we to judge of 
them, when we get them only by wounding the tree? in 
barking we get two juices of a very dilFcrcnt nature, for 
that in the rind is purer than the sap in general, and often 
very bitter ; then thcrcis the juice of the circle of life, which 
is clammy, and approaching to syrup; and an almost plain 
water, that is often to be found concealed between the folds 
of the pith. All these should be procured singly, to be 
able to understand them. 

I shall now return to the grafts: having described as vVood of grafts 
minutely as possible the manner in which the two branches a new 

of the grafts join, I shall mention also, that the woods as 
well as the bark must have a new piece to join the wood 
of the stock and scion together; as will be seen in the 
plate. It often happens that the white undulating line be* 
fore mentioned, which is the line of life, a little intercepts 
their meeting, but this is soon conquered ; the line cf life is 
always to be traced from the pith of the stock to the pith 
of the scion, as if to establish the communication of life, 
which adds another proof to those before adduced in my 
4th letter, (See voL xxiii, p. 334,) that it is the most im* 
portant part of the plant, and truly what 1 have named it, 
the circle of life, or propagation. In looking over Diiha- 
mel, 1 was not a little pleased to see he had marked its con- 
sequence, but was uncertain what to call it. 

I shall now mention the folly of expecting heterogeneous f^ftcrogencoua 
mixturesingrafting or budding to succeed, black noses, 

&'c. That a plant should be capable of receiving its nou- cling cannot 
rishment through thqcylinders of another plant, is astonish. 
iog; but It must at once appear bow much tbis miracle 
must be increased, if two plants are taken, which in their 
nature are wholly diflFercat. That such a mixture maybe 
made by applying the powder of the stamen of one plant to 
the pistU of inother, I know, but not in the way of graft ; 

that 
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that Dew giafting an ofd trccy and cutting it down^ may 
make it bear fruit, when it would not before, 1 believe ; 
because to cut and pare a tree always infuses fresh vigour 
into it; for the momentary flow is more hasty, it has the 
power therefore of clearing away all intervening objects, 
that might ])revcnt the more perfect flow of the sap ; but all 
this is very diftlTeut from allying two objects of a distinct 
nature. Resolved, however, not to trust any thing to rea- 
soning alone, [ grafted many of these trees myself, and 
got an excellent gardener to graft and bud a number. Most 
of them died before the year came round to cut them; but 
a chesnut on a palm lived much longer, though it was de- 
caying. Some died because the juices of the circle of life 
coagulated with the juices of the pith on meeting; at least 
there was a strange substance, that had much this appear, 
ance: others died from the irregular size of the wood. But 
1 have a number now, that I mean to give a more exact 
account of than I am at present prepared to do ; which will 
illustrate this subject in a manner to leave, I hope, no 
doubts concerning the impossibity of joining these hctcroge. 
ncous mixtures, which nature never intended should meet. 

Wood. I shall now close my letter with some observations con- 

cerning the wood. The newly inflating the dead wood is not 
peculiar to grafts; for it is seen in the spring in many 
plants, as was exempli lied -in one of my letters, in which 1 
showed how the graft was revived. The dissecting of grafts 
has at least this advantage, it adduces fresh proof of the 
simplicity of the formation of the wood, and showing it to 
consist entirely of cylindrical passages for the current of 
sap. These can not only Jt>e inflated w^ith other juices as 
well as their own, but the wood will remain for many 
months in perfect form, without decay, though they aro 
empty. 

Hydraiijria. The hydrangia exemplifies this each year in a way so cum 
rious, that jt is worth laying before the public. The whole 
of the stalk dies away, except the cylinders of wood, the rows 
of pith, and the rind, so that there remains a to.ta] vacancy 
between the find and wood. The bark and inner bark 
decay, and fall away to powder. The life diesMown to the 
earth, and there remains in a torpid state, till a few fine days 

‘ in 
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in the spring revive it, and give it strength to shoot forth, 
and run in its few simple vessels up to the top of the dead 
wood. Warmer weather throw^s up the sap to the top of 
the old wood vessels, by the pressure of air below; but 
the vacuum existing between the rind and bark prevents the 
juice filling the last row or two of the wood, and gives it 
the appearance of a fresh rind, which I at first took it 
for; but on placing it in the solar microscope, I found it 
was the last row of the wood. If you take oft* the rind at 
this time, it will he found standing hollow, with an ap- 
parent rind skin on Ihc wood. After a time the blood of 
the plant begins to form ; though in w'hat manner I have 
not the most distajit idea, for it does not appear to me to 
have any connection with the root. I do not however say 
it has not: bat I am now deeply studying this part, wiiich 
is that I know the least of. I hope however to make it 
my winter study, as 1 have been collecting specimens for 
more. than two years for the purpose, and have now a large 
collection of drawings from which I have not^vet been able 
to take the results, for want of time, and the interference 
of grafting and budding. As soon as the blood is formed, 
the bark and inner bark begin to grow, and 1 was siir* 
prised to see, that they grew exactly in the same manner as 
the bourrelets in the graft (see PI. IX, fig. 6 and 10.) At 
first 1 could not reconcile this form to (he usual form of the 
growth of the bark, wliieli is much the same in most plants; 
but it is its inflated appearance, that disguises its natural 
shape, a\ul bides part of (he lines as is seen at d (L It ap- 
pears very evidently to jirovc, that there is no return of the 
blood of the plant: it will not tjien be called a circulation. 
I cannot therefore agree with the gentlemen, wiio did me 
the honour to notice my letters in the Panorama I think, 
but 1 have not seen it, a friend having copied this remark to 
send me.) That the holes in the cylinders of the blood 
vessels were intendeef to prevent the return of the blood, 
or vegetable juice.” Now (here being so little motion in a 
plant is the very reason, I should suppose, why it will bo 
the less likely to run contrary to the manncpi in which it 
vras intendeds; and 1 do not believe, that there is any 
circulation in this part. 


But 
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But iogenious as the idea is^ there is not any thing, I 
confess, that appears to me more fallacious, than the com. 
parison between the animal and plant ; or that causes more 
mistakes. The one has action, the other only motion ; the 
one has Tolition, the other is a mere machine. It would at 
first sight be more to the purpose therefore, to compare it 
to any of our works of this kind, if the plant had not life, 
which must render erery comparison futile. In the infant 
plant there is some resemblance to an animal ; but it has 
caused more errours, and more delayed the progress of 
phytology, than any fashionable idea I am acquainted with. 
Where find a comparison for that, which is evidently a 
machine, but one that has life without volition ; that is 
formed with such ingenuity as to combine its powers, ex. 
tract its juices, decompose, and recompose its gasses, and 
deduce from a combination of the whole new life, and new 
beings ? Mirbcl alone has classed it in a manner worthy of 
itself. The vegetable world, (says he,) is the division 
between the organised and unorganised parts of creation ; 
it gives life to the unorganised substances of the Earth, 
changing them into living vegetables, for the support of 
animal life.” 

I am, Sir, 

Your obliged Servant, 

AGNES IB13ETSON. 

Cowley Coty 22d Oct. 


^ll. 

On the Defects of grafting and budding. 

By Mrs. Agnes Ibbetson. 

To Mr. NICHOLSON, 

SIR, 

1 SHAIjL now continue my subject. The most important 
part toward making grafting and budding perfectly succeed 
is, that the Woods of the stock and scion should exactly as. 
similate, and be enabled intimately to connect with each 
other. To prove how very necessary this is to the joining 

of 
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of the two parts^ 1 have given a sketch of woods of dif« 
fcreiit patterns, to show the impossibility of their meeting 
and carrying on the circulation, unfess they agree in every 
respect ; and that each contains a pretty orpial quantity of 
sap. (See PL X, Fig, 2 3, 4, 5.) Conceive each of these 
circular apertures to be cylinders, and supposing a quantity 
of similar vessels laid close to each other in rows, and that 
for the use of some miichine a double quantity of vessels 
was wanted, to make it double the height, to convey the 
liquid on through this whole scries; would it not be most 
apparent, that the vessels so applied for the continuation of 
the pipes should bo formed of the same size, and of thesamo 
shape, as tlic first ? and that, if they were cither larger, 
or smaller, the liquid would escape in pouring from one set 
to the other ? Just so it is with the cylinders in the w^ood 
vessels of the stock and scion : except that, Laving no 
apertures from which the sap can escape, it bursts the under 
vessels, that should contain it. 

The next thing necessary is, that the time for the flowing also the 
of the sap should be nearly the same both in the stock and 
scion ; for every tree has its own peculiar period for this 
operation, and the energy with which it acts at that time is 
to be traced to the most distant leaf. The current is then 
very great, and the effort it makes is infinitely superior to 
its motion on any other occasion. If any obstruction has 
taken place before in (he inner part of the tree, either by 
the introduction of a worm, or the piercing through of any 
cryptogamia (uo uncommon accident) this is the clearing 
time ; as the tree has then strength enough to force away all 
Jieterogeneous matter, that hurti^or impedes its growth. If 
tliereforc the scion should advance to this period before the 
stock, it will want the sap to act with, and be. debilitated 
and starved, till the lime for the stock arrives, when it will 
have lost its energy :^and if the flow of the sap takes place 
in the stock first, the vessels of the scion will not be ready 
for its reception, and it will probably burst them. I have 
often found it in this state. In the one case the scion 
appears shrivelled in its upper leaves, in the oFtlier it leaks 

the graft, And decays often by slow degrees. 


The 
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Kain andsfroniT The third point is, that there should be no fpafting or 
avoided rainy weather^ or in rery strong sunshine. The 

£rst is apt to swell the graft and buds, and overload then) 
with moisture, so that they are killed with plethora ; and 
too much sun dries up the bark and rind, and draws oil' the 
moisture, so that the bark draws itself up from the bark of 
the stock, and they are forced asunder. The gardener 
imagines it is owing to the thickness of the rind, whereas it 
is generally his own fault: many disappoint themselves, 
because they eannot bear to leave off, when they have once 
begun. 

Nurseries of Great carc should also be taken, that the nursery, from 
not^Vover^ which the stocks are brought, is not over crowded, and yet 
croud^ d. this appears to me to be little thought of. No one, wlio 
does not dissect vegetables, or trees in particular, can have 
an idea how much they arc the children of habit. One 
vessel by the accidental pressure of another, or some trifle, 
gets a twist, which is followed by the next, and so on by a 
third ; the daily impression continues ; the plant grows 
stifler, and therefore more incapable of being righted ; till 
the whole tree takes a spurious shape, from so trilling and 
minute a cause, llmt no one would credit it, if remembered. 
There is not any thing more beautiful than a well grown 
tree, if proper pains were taken to make it straight, and well 
shaped. To graft it, is. certainly to give it a defect; but if 
well grafted, th,e injury is small, as it should be little in- 
creased in size at the grafting place. A grafting or budding, 
that can be ca.^IIy pointed out six or eight years after, is 
badly performed ; and one that enlarges the tree where it is 
budded is badly done. If jgardeners would encourage their 
grafters to be double the time about it, they would find 
their account in it. The smallest quantity of air introduced 
increases instead of banishing the rot already there. la 
cutting 120 grafts, and 90 buds, more tluin 70 of the 
grafts had so much rot in them as could not be banished 
without great care; for when there is rot, if a severe frost 
comes, and this part is not guarded, the frost attacks it, 
and the demy increases. The first proof of this is the 
shrinking of the most distant branches. 


There 
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Then* arc very few i^raffs cnfircly without rot. Tiic V *\v grafts with- 
vo^ample I hiue given at i’/g. \y PL IX, has less ifefcct 
than is usually found, the part*?// arc trilling degrees of 
decay, and would soon ha\e been banished^ if kept from 
the air. I know but one way of doing this, which is Romcrly. 
by plat ing a coni position on the place, when the clay or 
bass mat is taken off. I know* none better than Foresyth’s. 

Any composilijii that will keep out the air, and not crack, 
will do: but his having been tiied, and warranted by such 
competent judges, must have the necessary (pialities one 
would suppose. I knew a gentleman, who alw a} s covered 
liis trees, whether grafted or wounded, with a plaster of 
this kind ; and his grafts and buds were truly a picture, 
lie did it for two or three years, according to the appear- 
ance: a bud but half the time. Within this space all 
danger js over, ft is a method that would.save thousands of 
frees, if adopted. If the miinber of grafts, that die between 
the 3rd aiul Cth year, were counted, they w'ould perhaps be 
found nearly one eighth of (hose that survive the first 
operation. I have a collection of grafts between tliose ages, 
tliat well show the danger arising from this constant in- 
crease of rot; which will «ilmust inevitably take place in 
every graft, w hen first performed, if not well guardeil from 
the air: i)iit if, when the ela3r is taken otl, tlie plaster is 
put on, and renewed every six months for two years ; or, 
if delicate, three: all danger would be at an cud. Ihe 
joining of the bark would have boon reiiew'ecl by that time, 
and taking oil’ the planter by degrees, the liuvl would be 
fresh and hardened, 

Ou the contrary the method of* performing tlie operation roMUTimi nv^Js 
is this. A certain time is marked out for It at most nurseries. 

The weather is little attended to, either in grafting or bud- 
ding ; because the hurry of business will not admit of such 
nicety. It is supposi*i1, that, if the shoot takes, all is 
well: but not one in a thousand is really joined Wlu*u the 
clay is taken off. The operator should have a common 
Kttle microscope, which would show him, thatjhey are so 
open as to admit air enough to destroy half, though to 
coininori observation they appear closed. In this stiiteih**/ 
are prepared for selling. Some will live tw o, three, or four 

yrars; 
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years; but if cut they would show, that flioy carry their 
certain death with them. The gardeners indeed may say, 
to manage them in this careful manner would take so much 
time, as would juin us; for the price is not adequate. 
Certainly not; but it would better answer to a gentleman, 
to give half a guinea for a good tree, that would live ; than 
buy ten for a shilling a piece, that will die just when they 
should bear well ; and many., I dare say, would prefer it. 
1 have this year cut two to ciuleayoiir to discover the causiB 
of the decay of the apricot, parlicnlurly the Anson, w'hich 
loses a limb each year. In vain I searched every part for 
the defect, till I came to the graft, and then it was visible 
enough : for the separate parts of the wood had decayed 
just as it led to each of the large branches, till there were but 
two left. The canker very usually begins there. 

I was examining a small copper beech tree, grafted on the 
common, six years old. I thought it appeared sickly from 
the uncleanly appearance of its leaves ; for it is certain, 
that when a tree grows unhealthy its juices grow sweeter; 
and the insects therefore seize it with double avidity. 
This had its beautiful leaves much disguised with the filth 
of the vermin that swarmed on it. I examined every part, 
till I observed a great enlargement about the graft. The 
rind was loose, and on making an incision, I found the 
bark all decayed to powder, half way up the tree; and I 
took from it above a pint of wuodlice. On examining it 
had certainly arisen from the rot in the graft: which had 
never been w’cll joined; and which had soon allow^ed these 
creatures to form themselves a habitation between the two 
barks. This spread by (fegrecs ; and had I not discovered 
it, the tree would soon have died ; but by a proper applj. 
cation of the composition, and cutting away all the decayed 
parts, I doubt not it may do w^dl. I was not a little 
Surprised to see Mr. Foresyth advise the cutting three 
inches abfove the bud, which is certainly leaving great room 
for rot to accumulate. 

I shall T^ow mention the difference bctw'een budding and 
grafting, and the reason for giving a preference to the 
former. There is in my opinion no comparison between 
them, so infinitely superior is the practice of buddingi 

The 
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The chance of escaping the rot is much greater. As I Its aUvantages. 
prefer experience to reasoning, of 90 buds that I -cut, 
only 30 had any rot ^vithin them ; but in 120 grafts near 
60 ^ere so bad, as to require care to banish the evil from 
them. Then the bud stands a far greater chance of taking^ 
for it lies much closer; and there is almost always (espe- 
cially in peaches, nectarines, apricots, &c.) a couple of 
concealed buds, which are sure to succeed^ if the middle 
one fails. Beside this, the line of life, which ensures their 
joining, is more quickly completed in the bud than in the 
grafts. In the former three weeks or a month will perfect 
it ; but in the latter six weeks are the earliest time, and 1 have 
known it three months. A bad bud can hardly be so ill done 
as a graft. 

It is a great pity the country practitioners will not bud Management of 
their apple trees, for it is really mortifying to see what 
mischief they do their trees in grafting them. I have many 
examples by different bunglers around me, that make me 
deeply regret this, on account of the cider: and much of 
the yearly ill bearing may come from this cause: for it is 
making the tree so delicate, as to have its sap chocked by 
every chiingc of weather. People who have not studied 
this subject may think I exaggerate the evils, that may 
arise from it ; but the custom that 1 have followed for a few 
years of dissecting every old fruit tree I could get, and of 
seeking in every dead bough for the cause of its death, has 
laid open to me many evils of this kind little thought of; 
and I hope shortly to give a letter on the decay of trees in 
general, that will prove 1 have not advanced more than ex- 
perience warrants. What I hive now written is not as 
advice to well established nurserymen ; they, 1 doubt not, 
manage in a far better manner; I have not the vanity 
to suppose 1 can give counsel, where experience must be so 
good a master. Butrin this remote country with common 
practitioners we are certainly not so clever ; and bi many of 
the smaller' nurseries about London 1 saw miserable ex- 
amples of ill management in this art ; and in orchards in 
general, if people would adopt budding, or, if they must 
graft, make use of the plaster for a year or two to their 
grafts; and throw the soap and. water, with which they 

wash 



DEFKCTS OF GRAFTING AND BUDDING 


352 

Trees should be wash ill tlioir families, on their apple trees to cleanse them 
cleaned, • fpoiil Vermin. Jf they would get a man once a year to scrub 
them with a hard brush and urine a little diluted, as one 
man could do a middle sized orchard in a day, the expense 
could not amount to 6rf a pipe, and the quantity of cider 
would infinitely repay the trouble. I am acquainted with a 
gentleman, who tried it with one tree ; and it bore every 
year in a surprising manner. But the quantity of crypto- 
gamian plants, that is allowed to draw' off the nourishment 
from our apple trees (if calculated) would scarcely be be- 
lieved. All these parasite plants throw their roots into the 
trees, as the trees do theirs into the earth; and equally 
draw forth their support from them. There are many 
thousands on each tree; they flower and fruit in a short 
time; and all the juice for these purposes must be drawn 
forth from the tree. Does it not therefore stand to reason, 
that the tree will be weakened, and the fruit lessened ^7 
this draining ? Proceed in your examination of the orchard : 
and view the lumps and excrescences to be found around 
the grafts. If cut, they will prove full of vermin. They 
also assist in draining the tree of its nourishment. Wecon- 
arul manured, stanlly manure, when we place in the ground seed, from 
which >vc cxjiect some return. This is done in every case, 
except in orchards. Why should they alone give all, and 
receive nothing? 'rhe consequence is plain. They have 
what lhey call a good year but once in three. I once 
knew a butcher, who had an orchard that yielded many 
pipes every year. lie was said by his neighbours to be a 
lucky man, and envied accordingly. I inquired into his 
manner of managing. A few times in the year he diluted 
some fresh blood (bullock’s 1 believe) and poured it on the 
roots of his trees; covering them with a fresfi layer of 
ca*rth. 'J'his might take him probably four or five days in 
the year to accomplish ; and his orchaPd yielded him doubld 
the quantity it was in the custom of doing beford thia 
practice. There is perhaps no gain so sure as that we giva 
to the earth it always returns fourfold. 

Juncture of the 1 shall now endeavour to explain the sort of bolster, or 
i;raft and »tock. which joins the stock and scion. It is of the 

greatest consequence to the tree, and influences, I doubt; 

not^ 
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not^ the sort of tree produced; as I have before endeavoured 
to prove. For if the resins of the two trees mix, have, 

I think, given the most convincing proof, we should experu 
cnee this in the taste and appearance of the fruit. I know 
no two barks, that differ more than those of the plum and 
peach in taste and appetarancc. I took a fresh graft before 
the rind had covered it, and cutting off the bolster, I 
formed a very thin slipe, and placed it in my microscope. 

The whole part represented at n n iV. IX, Fig. 7 and 8, 
proved plnm bark : but the under piec^ (m hi) was certainly 
pcacl^ bark ; and though I have examined it completely, as 
loDg as the rind is covering the whole, they never join. One 
edge lies over the other ; but no vessels pass between the 
two, and there is no communication whatever. The fruit 
of the scion therefore must be pure, and wholly the pro- 
duce of the peach tree, and (he fruit can in no way acquire 
melioration from the mixture with the stock. In budding 
the juncture is made exact^in the same manner as in grafts. 

But as, in spite of appearance, the bark really never joins, 
it may easily be conceived how very necessary a plaster 
must be, till the new rind has grown over the whole; and 
this depends upon the thickness and height of the bolster, 
and therefore of course on the grafting or budding being 
well or ill done. If the air is allowed to enter the smallest 
pin hole, and the budding or grafting has left the smallest 
rot, the aperture will make it a serious evil. 

' I have observed a curious circumstance which frequently Curious cir-« 
occurs respecting the side buds in budding, though never in 
grafting. Growing fast, they will often take refuge whh 
their new made wood under the cover of the bark of the 
stock; and make the bolster between the buds ; still they 
never join. 

The^e is a defect in grafting, which is sure to cause Fatal defect ia 
^deatk- This is wli^ii the stock and graft dificr in size; apd 
graft is not pUced, eyen^ so that the ends of the bark 
ves^sels of one cpmc Ulto cpntoct with the wood vessels of 
* the otlipr, petmitting the juice of the bark to run into the 
Here the sap rctir^^ and a black roAenness takes 
pbce| whict .proves how necessary it is, that the juices 
jlkpyl^ kedivjded; and shows wbjnatuye has taken such 
. — SumsMEHT. i A pain. 
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^to carry up all the jnkos separate to (he flower and 
fruits ^ (Se^ mj former letters,) 
the As Co the grain of tlie wood, from all the specimens I 


liaTe cut it appears, that the bastard grain must be joined; 
and that the twisting and turning of this, when itcould not 
join, (see Fig- 4, G n) was the cause or rather perhaps >the 
cfcct, of tile death of the graft. This has always been the 
appearance when the graft and stock did not agree. But 
as to tlie stiver grain, it appears of little importance whether 
it joins oraet: for 1 have seen it not meet in very perfect 
buds, that completely succeeded. 

Shoulder graft- I shall now mention the diiferent sorts of grafting. When 

old trees are grafted we must do the best wc can : I should, 
think shoulder grafting preferable. It would be in vain to 
notice the defects of that which is to make a thing worth 
something, that was worth nothing ; though it can never 
make perfect trees of them. If however the plaster is put 
on, when the clay is taken off, tnd the graft is well staked; 
it will succeed, and make tolerably good trees. 

Crafting by to-the grafting by approach, it would certainly be the 

sppraack best kind of grafting, but for our climate* I know a 
gentlemaoy who had practised this in India with the greatest 
success, and he had so completely the perfection that con. 
stant practice gives, that 1 was very anxious to wat'X^ the 
effect of his trial in this country, as he did not seem to 
imagine it would not equally succeed. lie began ; but 
soon found his success very different. The sap, that should 
have formed his graftsby making new »wood for the purpose, 
was stopped by a few cold days. This introduced the rot 
into his scion. To prevent this, he next began his opera, 
tion In very warm weather ; but this had a, bad effect on the 
barks; and made them recede from one another, which was 
sure to destroy them.* In short after two years trial he was 
convinced, that, except for a very few plants, the sap of 
which w& very difficult to be backened, this was not a 
climate for Che purpose. 'I am not quite satisfied however 
to leave the resist in this state. R^olved to^ bo assureil^ 
of (ho reason of its froqueot failure, and, if Itdoessucce^, 
if the poorness of the tree that proceeds from it, I ha^e 
getieferal done by a person who in general mcchedt niit 
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tisnally well. It may be, that both bringing sap ^ill not 
do so well, as it does not so completely make the^ stock a 
passage for the sap. Nothing but expeiiment however can 
prove the ^ truth of these conjectures, which 1 hope to 
Tcrify. 

I fear the Chinese jpethod would not do better though Chinese 
something ditferent from this. (See Trans. Sue. ofArts^ voJ. 

XXV, p. 14, or Journal^ vol. xxii, p. 3^1.) Itw'ouldl think 
want more than two montl.^, or even four, to strike a 
root fit to nourish such a branch. We know how large a 
root is necessary to support an infant shoot : and 1 much 
doubt whether such a branch would not bleed to death, es- 
pecially in the spring, and unprepared. This time of tl^e 
year, October, seems much more fitted for the trial. But 
J must think in one respect the gentleman must have been^ 
mistaken : that it fruited the better for the cutting. In our 
climate the flow'cr bud is formed the autumn preceding its 
fruiting. I doubt not, that vegetation is much quicker in 
China; but not sufficicatly hasty* to produce bud, flower, 
and fruit, in two months ; which must be the case, if the 
operation of abscission causes more fruit to grow on the 
branch, than was there when chosen. As to the fruit being Fruit trees not 
large/ and better for taking off the leaves of a plant, it has leaved 
been too often tried, to allow of our being again deceived. 

Wc know, that the fruit decays on the tree being wholly- 
robbed of the leaves; and how should it be other- 
wise ? it must at^once lose all the carbonic acid gas, 
that passes into its circulation ; and all the dew, that Is 
taken in by its leaves, is decomposed and produces the 
oxigen for us, and the hidrogen tor the seeds. Is it there- 
fore to be credited, that in any climate plants would be the 
better for sich a change in their formation ? 1 beg Marsden’s 
pardon for believing he has made some mistake. 

The most commotf way of grafting is whip grafting,^or Whip or 
tongue grafting, which is certainly the best that can be foi. g'‘af«og» 
lowed in this climate. But there Is in .the practice of this 
a custom, which^would be better exploded ; tlie giving the 
Abtch. It is said to hook them to each other ; but this is a 
^eat mistake ; for that part is soon in a manner reduced, 
and 1 have known it frequently introd^ice the rpt^h^to tl^ 

SA2 .. graft 
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graft* ludeed as to fastening it, it cannot do so ; for if it 
does fiOt decay) it is so steeped in sap, and so watery in 
the new made wood) that it is impossible it can have any 
strength. It is very certain) that, where the knife is not 
absolutely necessary, it docs the greatest mischief. I hare 
seen gardeners also go on with the same knife from graft to 
graft) and do great damage in this way, by the dccomposi* 
tioii of the iron, and. the dirt the inside of the graft con* 
tracts* It is impossible to conceire how many of these 
trifles act to the serious detriment of the plant. All these 
things, the last excepted, budding escapes. I have seen 
awkward grafters put the scion smaller than the stock* This 
is a serious evil indeed ; for the Tcry way, that nature takes 
to counteract a plethory in the scion, introduces the rot 
into the stock. It is a very curious provision of nature ; 
or rather perhaps the consequence of the smallness of the 
scion ; but such a quantity of decay takes place, as wili 
leave perfect the size of the scion (Sec PL IX, Ftg, 3*) The 
rules of grafting may be found in any common gardening 
book, I mean not therefore to trouble you with them, but 
only with the remedies, that, if applied, might cure the 
defects which the cutting so many grafts has made me per* 
celre* The stock should be cut sloping from the scion, and 
as close as possible, and the plaster should cover the cut 
as well as the graft* The buds excepted of course. 

I am, Sir, 

Yours &c. 

AGNES IBBETSON* 

Cowkj/ Coty 20 J Ocfo&cr, cl 809. 

EXPLANAtlON OF THE PLATiS* 

Plate IX, Jig* 1* Section of a graft of the copper beeoH 
of the second year on a common beech of the third. aaaOf 
th# drcle of life leading from the pilh of die stock to the 
pith of dm iclon. 6, the pith of the stock, c, the pith of 
thesdon. d d, the projecting pieces of the bark and rind. 
///) triflingdegrees of decay where the wood has not united* 
new^w^Ood) which is flrst formed by the 
coppdr boeeh) eolourtiiig the sap of the stock, and ibakiog 
it raflbir fink ; which 'f tores, that the new wood gains 
• ground 
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ground not only from the centre to the circumfercn(;e| or | 
from a a to pp^ but that it works the contrary u^y, or 
from p to oy thus exploding the stobk both wayj, at least 
with respect to the wood. 

Fig. 2. A very well joined bud. b the pith, the 

new made wood, cccc, the line of life. 

Fig. -3. The manner in which the graft is cut m this 
country^ if the scion is larger than the stock, c or c, is the 
manner in which the stock is left; and mis generally the 
part, that becomes rotten, to decrease the quantity of sap 
by degrees. 

Fig. 4. A graft that disagreed with its stock. The twist* 
ing of the bastard grain and vessels in (he wood of the scion 
from this circumstance is shown at Gn. Thej ought to have 
appeared as in Jig. 5. 

Fig. 6. Appearance of the bourrelet, or bolster, that 
joins the stock and scion, during its formation, ddd, the 
inflated parts, that tend to conceal the fibres. 

Pig. 7. The manner in which the stock and scion, whether 
graft or bud, arc joined together, n 77 , the part which is 
always formed by the stock, m, the iiudcr part formed by 
the scion. The part » n folds .over this, but never joins it. 

Fig, 8. A very bad graft. The letters of reference as in 

Figs. 9, and 10. Oblique section of a graft. Fig. 9, the 
stock. F/g. 10, the scion, pppy new wood, o a, the pew 
circle of life, c c, the old, which dies away, d </, the 
beginning of the new bark, formed in the manner shown at 

Jig-e- 

PI, X. Fig. 1. A liisus naturfti, c e c, the buds, hhhhhh^ 
the leaf stalks. The leaves were on it, but 1 was fearful 
of crowding the drawing. There were many stalks also . 
full of young leaves, growing from the buds. All the 
flower buds were dead ; but the leaf buds were increasing, 
and bursting out into leaf. There wgs every reason to pre* 
sume, OB dissecting the leaves, that the bark had been torn 
from the stems ever since the commcnccmenti^f spring. 

Figs. 2, 3, 4, and 5 exhibit the difference of structure in 
several kinds of wood, to show the necessity of the stock 
being of the same nature with the. graft. 


lY. Experimenis 
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IV. 

Experiments on Ammonia^ and an Account of a nexo Me^ 
ihod qf^ analyzing by Combustion zdth OxigeUy and 
other Gdsses / in a Letter to Humphry Davy, Es<i, 
Sec. R, S: Sfc,y from William Henry, M. D. F, R. S\y 
of the Lit. and PkiL Society y md Physician to the 
Injirniary at Manchester K 

A Should sooner have communicated the account, which you 
arc so good as to request, of my further experiments on the 
decomposition of ammonia, if 1 had not been anxious to ob- 
tain, by frequent and careful repetition of them, results not 
affected by any of those numerous causes of errour, which 
easily insinuate themsekes into processes of so much deli- 
f^upposed eTo> cacy. Ypu have already been informed, that the fact, which 
ften°"ga^^ I lately mentioned to you, (tending to prove the existence 
ammonia. of oxigen as an element of the volatile alkali, by the dis- 
covery of oxi|[en gas in the products of its analysis) is not 
entitled to confidence, owing to the admissipri of a small 
quantity of atmospherical ak*, in a way which was not at all 
suspected. Frequent repetitions of the same process, under 
circumstances wholly unobjectionable, have fully satisfied 
me, that no portion whatsoever of oxigen gas is evolved by 
electricity from aroiRonia, even when, by means of an appa- 
ratus constructed fpr the purpose, the only mctallicsurface, 
exposed to the gas, consists of the sections of two platina 
wires, each of an inch in diameter, the wires themselves 
being enclosed in glass tubcl which are > scaled hermetically 
round them, and then ground away, so as to expose only 
the points. Nor does any difference in the nature of the pro- 
ducts arise from electrifying the gas either under increased 
or diminished pressure, the latter of^which^ It appeared 

* Philos. Trans, for 18Q9, p, 130. This letter, In its original 
form, was read to ihr Society, May the J601), sbme jie\v 
observations ^rc added, and some corrections furnished by 
the .author, in consequence of subsequent experiments made in 
June; it was transmitted to the Secretary for publication, July 
fhe IDth. 
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to me probable, from the known inflncnee of elasticitjr 
in impeding the combination of gaseous bases, migh/ pre» 

Tent the oxigeti of tire alkali from nniting with kidrogeti to 
form water, and occasion the expansion of both into the 
State of gas. 

Haring failed, therefore, to acquire, in this waj, pi^f Alternate pi^ 
of the existence of oxigcii in the rolatile alkali, I was next f^om it. 
led to seek for some iincquifocai mode of erincing the pro* 
duction of water hy the same operation ; a fact, which 
would be scarcely less satisfactory in establishing oxigen to 
be one of its constituents, than the actual separation of 
oxigen gas. The most careful obserration of ammonia, dur* 
ing and after the agency of electricity, docs notdiseorcr the 
smallest perceptibly quantity of moisture. In order, there* 
fore to subject the gas to a satisfactory test, 1 bad recourse 
to the following cunlri?ance. Ammoniacal gas, 1 had pre* 

Txonsly found, may be so far desiccated by exposure to 

caustic potash, as to show no traces of condensed tnoisturc AmmoniarAi 

on the inner surface of a thin glass Tossel containing It, 

when exposed to a cold of O® Fahrenhdt ; though t^e 

recent gas, by the same treatment, is made to depofit water 

in the state of a thin tilm of icc. A glass globe, of the capa* 

city of between two and three cubical inches, was filled 

with gaseous ammonia, which was then dried by sticks of 

pure potash, fastened to pieces of steel wire, so that thejr 

could be withdrawn, after haring exerted their full action. 

This point of dryness was ascertained by applying sether, or 
a mixture of snow' and salt, to the outside of the globe. By 
means of a peeiiliar apparatus^ the gas ipras next strongly 
eicctrilicd, and the cooling power was again applied to the and tben 
outer surface of the globe. irified. 

In the first trials, ’ that were made with this apparatus, 
water certainly seemed to have been formed by the elcctr{* pea^ 
aation pf the alkaline gas ;; for tke same portion of gas, 
which WAI i\o.t affected hy & freezii>g mixture *before the 
process, gaTe cTl^ent sign^ of condensed moisture, when 
the cooling powor was applied after long cooffnued electrU 
action. The appearance w'as not only quite satisfactory to 
npyself, bat to Mr. Dalton, and several other chetpical 
fr^ds, to whom 1 skeiwed the experiment. Finding, how* 

oTor« 


9 
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cver, that the appearance varied as to its degree, I was !n« 
ducedvto repeat the process with redoubled precaution ; hiU 
ing the globe, previously heated with hot meroury, and 
drying not only the quicksirver, but the iron cMern which 
contained it, by exposure to long continued heat. The elec* 
triftd gas now betrayed no signs of moisture on the applica* 
tion of a temperature 20^ of Fahrenheit ; and gave only 
the smallest perceptible traces, by a coir] of 0? or a few de* 
grees below. I cannot help suspecting, therefore, that tho 
moisture, manifested in the earlier experiments, was derived 
from the mercufy or from some extraneous source, and was 
not generated by the action of electricity *, 

The avidity with which ammonia retains moisture, and 
again absorbs it when artificially dried, is very remarkable. 
A confined quantity of common air may be completely de* 
siccated, in the space of a few minutes, by pure potash, or 
by mnriatc of lime ; so that no ice shall appear in the inner 
surface of the containing vessel, when exposed to a cold 
of— 26? of Fahreulieit. But ammonia requires exposure 
during some hours to potash, to stand the test even of 
O^^'Fahrenheit; and a single transfer of the dried gas, 
through the mercury of. a trough in ordinary use, again 
communicates moisture to it. Muriatic acid gas, freed 
merely from visible moistnre,. deposits no water at the tem- 
perature of 26? Fahrenheit. This is probably owing to its 
strong affinity for water; for electricity, after the full 
action of muriate of lime, evolves, as I have lately ascer* 
tained, almiit^^ fts bulk of hidrogen gas, tho recent mu^ 
riatic acid gas giving about after the same treatment 

From 


* It may be objected, I am aware, that as the gasses produced 
from ammonia are nearly double its original bulk, they may bold 
in combination any water, that may have been generated by elec- 
tricity. But lliough this supposition may explain the nonappear- 
ance of visible moislure, it does not account for the inefficiency 
of a powerful cooling cause to discover tracer of watery vapour: 
for this Is a test which renders apparent very mipute quantities o]t 
welter in gasses/ 

f dn a course of experiments, which I have d^crlbed in the 
Philosophici)! Transactions for 1^00, it appeared that muriatic acki 
gas, Jifter being drit;d by muriate of lime, gave nearly a^ muqb'' 
. . hidrogeu 
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From the average of a great number of experiments on p^portion of 
ike decomposition of ammonia by electricity, I was 
some time led to believe, that you had rather understated ammonh, 
the proportion of permanent gasses obtainable from it by 
this process, (^iz. 108 measures of permanent gas, from 60 
of ammonia, or 180 from 100). For the most part, lhad 
found the bulk of ammonia to be doubled by decomposition, 
even when the gas was previously dried with extreme care. 

Jn one instance, a small bit of dried potash was left in the 
tube, along with the ammonia, during electrization, with 
the view of its absorbing water, which 1 supposed, at that 
time, to be generated by the process. In this case, 59 mea* 
sures, (each =z 10 grains of mercury) became 115. The 
following table shows the expansion of various quantities of 
ammonia. 

Exp. 

1. 60 measures of ammonia, gave permanent gas 112 

2. 60 - - - • - 120 double 

3. 59 (potash being left in the tube) • » 115 

4. 55 . - . • .115 

5. 75 (under the pressure of half an atmosphere) 150 

. 5* 65 . - . . -130 

7. 05 - - . . * 130 

8. 53 (one of the conductors being of steel wire) lOS 


hidrogen by electrization, as gas which had not been thus exposed. 
1 was not however aware, at , that time, of the extreme caution 
necessary in experiments pf this kind ; and w^as satisfied with trans- 
ferring the acid gas from a large vessel, in which it had been dried, 
into the electrizing tube, a mode of proceeding which I now find 
to be quite inadmissible. The action of mui’iate of lime, which has 
undergone fusion, on muriatic acid gas, is rendered very sensible, 
when considerable quantities are used, by the evolution of much 
beat, and by a diminution of the volume of the gas. Ammonia, 
also, is contracted in bulk by dry caustic potafli. Muriate of lime 
cannot be employed for its desiccation, since this substance rapidly 
;di8drbi:the alkaline gas, even when the gas has'^en previously 
exposed to quick-lime. In this case, the ammonia attracts a por- 
tion of muriatic acid from the earthy salt, agreeably to the jaw of 
vfhiiDh kas been so ably illustrated by Berthollet. 

w4 
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and 49^ ; 078 : ; loO : 1 &8*78. These proportions, j^u 
'will correspond very nearly with those Tong ago stated, 
by Berthollct who converted 17 sneasores of aipmonia^ 
by electrization, into 33 measuses of permanent gas, which 
is at the rate of 1S4 from 100 f. Having laClely, however, 
carried on the process with the observance of additional 
precaution, (the mercury being first boiled in the tube, be. 
fore admitting the ammonia, and still remaining hot when the 
gas was passed up), I have obtained from the alkali less 
than double its volume of permanent gas, viz. 280 measures 
fW>m 155, or at the rate of 180^5 from 100. The variable* 
ness of the first set of results arises, I believe, froiu the un« 
certainty of the quantity of ammonia decomposed. For if 
the smallest portion of moisture remain in the tube, a little 
ammoniacal gas will be absorbed, and will he slowly given 
out again as the electrization goes on, tlius rendering the 
actual quantity submitted to experiment greater than ap« 
pcarsr It is probable, also, from a fact which 1 shall after- 
ward slate, ti^at mercury itself, unless when heated, may 
absorb a small portion of alkaline gas* 

The proportion of the hidrogen and nitrogen gasses to 
each other in the products of ammonia decomposed by 
electricity, I am satisfied, by recent experiments (June, 
1809] is as nearly as possible what you have determined, 
viz. 74 measures of hidrogen gas to 26 of nitrogen. The 
nearest approximation 1 have made to these numbers is 
75*75 to 26*25. Our only methods of analyzing mixturea 
of these two gasses, (viz* by combustion with a redundancy 
of oxigen) is not, 1 believe, sufficiently perfect to afibrd a 
nearer coincidence. 

The extreme labour aqd tediousness of the decompositioil 
of ammonia by electricity influenced me, to attempt ttie dU« * 
CQvcry of a shorter an4 more summary method qf analysis.^ 
The most obvious one was its decoropositihn by oximu^ 
riatic acid gas; but this plan was abandoned, from the Im^ 
possibility of confining both the gasses by any one fluid ; 
since water aM powerfully on the one, apd mercury on the 


♦ Journal de Physique, 1786, ii, 176* 
t BerthoUet, jun. lately found the mean of a number- of 
yuaenU to be 204 from 100. See the foUowiDg article. C. 

pOier 
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other. But a mixture of oxigen and ammonlacal ^ 

more than answered my expectations When mingled in and oxigeit 

proper proportions, these gasses, I hare ascertained, may detonated jvt'F ’* 

be detonated over n.^Tcury by an electric tpark; exactly ^*'*^*^^*^‘ 

like a mixture of vitiil anil iullammable air; and the results 

of the prore , with diic attention to the circumstances, 

xvhieh will :.oon bo stated, afford an easy and precise method 

of aiialyzis*;, in the space of a few minutes, considerable 

quantifc •'A the volaiilc alkali. With agreaier proportion 

of pure o' .jjcn to ammonia than that of three to one, 

or of ammonia to oxigen than that of three to 1*-1, the mix., 

tiirc ceases to be combustible. When the proportions best 

adapted to iiillammalion are used, oxigen gas may be diluted 

with six times its bulk of atmospherical air, without losing 

its property of burning ammonia. 

Atmospherical air aloiio does not, however, inflame with Atmospherical 
immonia, in any |)roportioii that I liaTC yet tried ; tliough, “ntl’rwuh '.Im- 
by long continued electrization with air, ammonia is at monlu, bin dc- 
length decomposed ; its hidrogen uniting with the oxigen of 
the air and forming water, while the nitrogen of both com- liou. 
poses a permanent rcbiduiim. Forty-five measures of am, 
monia being clextrificd with eighty-six of common air, the 
total 131 beramo, 136, and 132 after being washed with wa- 
ter. Of 17*2 measures of oxigen, contained in the 86 mea- 
sures of air at the outset, only 2'0 were left; and these also 
would probably have disappeared by continuing jhc opera, 

Sion. If a mixture of ammonia and atmospheric air, each 
prevl(Misly dried by caustic potash, and then electrified, be 
examined, the ])roduction of water is made sufficiently appa, 
rent on app-lying ether to the coflUining vessel. In subject, 
ing ammonia, thca'forc, to this test of the generation of 
water by electricity, the purity of tfie gas from athiospheric 
air should be carefully determined t. 

* Containing only three or four per cent nitrogen ggf. 

t The result of this experiment sliows, .moreover, 'tliat, even 
supposing oxigen to be a constituent of ammonia, we are not to ex* 
pect its evolution, in a separate form, by electriciiy? since, when 
electrified with ainmoniacal gas, oxigen gas is deprived of its elas- 
tic form, and its base is condensed into water, by union with. 

Itaicent iiidrogen evolved from the alkali. 
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Products of ihe The products of the combustion of ammonia with oilgen 
-Tary^sentially, according to the proportion of the gasses 
oxiBieu rary ac- which arc employed. If the oxigen gas exceed considerably 
proiMKtioVif ammonia (that is, if its yoluin^c be double or upwards) 
the gasses. the ammonia entirely disappears ; and no gasses remaini 
bnt a mixture of nij^rogen with the redundant oxigen. The 
moment the detonation is completed, a dense cloud ap« 
pears and soon afterward settles into a white incrusta« 
lion on the inner surface of the tube. The quantity of this 
substance, which is produced, is too minute for analysis ; 
bnt its characters resemble those of nitrate of ammonia, the 
acid ingredient of which is probably generated by the action 
of oxigen on the nitrogen of one part of the volatile alkali. 
Accordingly, when the excess of oxigen is removed by suU 
phoret of lime, the nitrogen generally falls short of the pro. 
portion, which ought to accrue from a given weight of am. 
xnonia; and hence it is scarcely possibfe to attain, when a 
considerable excess of oxigen is used, an accurate aoalysU 
6f the volatile alkali. 

When, on the contrary, the ammonia exceeds consider, 
ably the oxigen gas, no production of nitrous acid appears 
to take place ; for the residue, after detonation, is quite 
free from cloudiness. It is remarkable, however, that 
ammonia, when fired, in .certain proportions, with lessL 
oxigen than is required to saturate its combustible ingredient, 
is nevertheless completely decomposed. Part of its hidro. 
gen is sufiicient for the saturation of the oxigen ; and the 
remaining hldrogen, and the whole nitrogen of the ammo. 
Bia, together with that existing as an impurity in the 
oxigen employed, remain * in a gaseous state, and com. ' 
pose a mixture, which may be inflamed by adding a se. 
oond quantity of oxigen gas, and passing an electric 

* In some cases I have observed, that, when the cloud does not 
occur immddiately, it may be made to appear by agitating the quick- 
silver contained in the detonating tube. This is probably owing to the 
disengagemei^r-f some ammonia, which had lodged with the mer^ 
cury. The fact confirms what I have already suggefted respecting 
the cause of the variable proportion of gasses, evolved from am- 
monia by electricity. 
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Spark*. In this way all the hidrogcn of the volatile alkali 
may be saturated with oxigen, and condensed into water ; 
and the |vhole oT the nitrogen may be obtained as a final 
result of the process. After determining the amount of the 
oxigen, consumed both in the first and second combustions, 
it is easy to calculate the quantity of hidrogen, in the satu- 
ration of which it has been employed ; for when no nitrous 
acid has bticn formed, the hidrogen will be, pretty exactly, 
double in volume the oxigen which has been expended. 

These general observations will tend to render the fol- 
lowing experiments more intelligible. They may be divided 
into two classes, 1st, those in which ammonia was fired 
with an excessive proportion of oxigen ; and 2d]y, those in 
which the oxigen, used in the first combustion, was insuf- 
ficient, or barely adequate, to saturate the whole hidrogca 
of the alkali. 

I. Decomposition of Ammonia by an Excess of oxigen Gas, 

Twenty-two measures and a third of ammonia were mixed Ammonia 
with 44f oxigen containing 43 of pure gas. The total 07 
became 34 wben cxjploded. Water did not produce any gen. 
farther diminution, but sulphuret of lime left only 8 mea- 
sures. Now 34 — 8 = 20 show the quantity of oxigen 
gas, which escaped condensation ; and this, deducted from 
the original quantity (43) gives 17 measures for the amount 
of the oxigen expended. The last number 17, being miiU 
ti plied by 2, gives 34 for the hidrogen apparently con* 
aumed. The final residue 8 — 1*00 (the nitrogen intro* 
daced by the oxigen gas) 0*34 is the nitrogen obtained 
from 224 of ammonia ; and if td this the hidrogen be added, 

40*34 measures of permanent gas will be the total result. 

Hence 100 measures of the gas producible from ammonia 
ahould contain 84*29 hidrogen and 16*71 nitrogen; num- 

* This is analogous to what happens^ when ether, .alcohol, or 
any o( the aSriform compounds of carbon and hidrogen, arc ex« 
pMed with a deficient proportion of oxigen ; for much of the 
hidrogen is found in the resjduum in the state oTf as, and again 
becomes susceptible of combustion afiei the addition of a second 
quantity of oxigen. (See Mr. Cruikshank't excettent papers in the 
Sth I^ekolsdif s Joumolf 

bers 
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bers too remote from those, which havo been already as« 
signed, to be considered even as approximations to the 
truth* The errotir arises from the combination of oxigeii, 
during combustion, nut only with the hidrogen, but 
with the nitrogen of the alkali, the latter of which conse- 
quently appears deficient, and the former proportioiiably in 
excess 4 

Proportion of Frequent repetitioiis of this combustion, with a consider- 
def^aivV excess of oxigen gas, continued to give a deficient pro- 

portion of nitrogen ; and as no accurate conclusions can be 
drawn from experiments of this kind, I shall proceed to 
those of the second dasF* 

II. Experiments^ in rchkh Ammonia teas Jired xcith a 
diffident Proportion of oxigen Gas. 

Ammonia clc* Sixty-thrcc measures of ammonia were exploded over mer- 
" oxigen gas containing one of nitrogen. The 

oxigen* total 96, when fired by an alectric spark, were diminished 

lo 57 measures, which were not contracted any farther by 
successive agitation with water, and with sulphurct of lime. 
The whole of the ammonia, therefore, was decomposed ; 
and all the oxigen had entered into combination with (he 
hidrogen of the alkali. The residuary 57 measures were 
mingled with 40 measures of the same oxigen gas, and 
detonated by an electric spark ; after which the total, 97, 
were reduced to 60. The diminution, therefore, was 37 
measures ; and as two thirds of this number may bcascribed 
to the condensation of hidrogen gas, the residuary 57 must 
have been composed of 24*66 hidrogen, and 32'34 nitrogen. 
The'oxigcti expended, also^ was 32 in the first combustioni 
-{-1^*33 in the second =44*33; and this number, being 
doubled, gives 88*66 for the whole hidrogen saturated, supi. 
posing it to be in the state of hidrogen gas. But from the 
above quantity of nitrogen (32^34 measures) we are to 
deduct one measure, with which the 33 measures of oxigen 
*were contaminated; and the remainder 3) *34 shows the 
number of n^'^jsurcs of nitrogen, resulting from 63 measured 
of ammonia. The total amount of gasses obtained is 31*34 
4- 88*66 = 120 ; and the proportion of the hidrogen l]g|r 
Tolume to that of the nitfogeo, as 73*88 to 26* 12. \ 


To 
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To avoid the tediuusness of similar details, I shall state^ 
in the forai of a talile^ the results of a few experiments out 
of a number of others, ail of which had^ as nearly as 
could be expected, the same ' tendency. The sixth experi- 
ment in the table is the one which has been just described. 





Tabulalcsd re- 


^ .From an attentive examination of the foregoing (able, URemarkf. 
. jDFili . ajppi^ar, , that the rcauUs are not perfectly uniform, 
though perl|liapa as,mu4;^ as can be expected the nature 
of the experiment* .Thuji the proportion of permanent 
tq the ammonia decomposed (the nitrogen being 
ai^tuaiiy measured,, and tho bMrogen estifn^ted by doubling 
oJugeli expended) may Ite observed to differ consider. 
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ably; the highest product being 198^> and the lowest 180 3} 
from, 100 of ammonia. There can scarcely be a doubt, 
however, that this want of coincidence is owing to the same 
cause, as that which 1 have already assigned for thb variable 
proportions of permanent gas, which are obtained from 
equal quantities of ammonia by electrization. And, ac- 
cordingly, I have found, that the evolved gasses, as as* 
certained by combustion, bear the smallest proportion to 
the ammonia, when most pains have been taken to obviate 
the presence of moisture. The lowest number, therefore, 
is to be assumed as most correct ; but other cireiimstances 
being considered, I believe th^econd experiment furnishes 
the most accurate data for determining the composition of 
ammonia. The same explanation will apply to the different 
proportions of oxigen gas required for the saturation of 100 
measures of ammonia, the variation no doubt arising from 
the uncertainty of the quantity of alkaline gas which is 
actually burned. The proportion of oxigen to ammonia, 
which I believe to be nearest the truth, and most precisely 
necessary for mutual saturation, is that resulting from the 
second experiment, ttz^ 67| measures of oxigen gas to 
100 of ammonia, or 100 of the former to 148 of the 
latter. 

It may be observed, also, by comparing the numbers in 
the last tw'o columns of the table, that the hidrogen and 
nitrogen gasses do not uniformly bear the same proportions 
to each other. Notwithstanding all the labour 1 have be- 
stowed on the subject, I have not been able to obtain a 
nearer correspondence, owing most probably to the im- 
perfection of the mode of analysing a mixture of hidrogen 
and nitrogen gasses. In the mixture of permanent gasses, 
determined in this way, the hidrogen, it may be remarked, 
bears generally rather a less ratio than that of 74 to S6. I 
do not, however, consider this fact«as contradicting the 
accuracy of the proportions which yon bare assigned; and 
it appears to me, that a sufficient reason may be'given for 
the want more perfect Coincidence between results,^ 
obtained by such different methods of investigdtien. In the 
products of the electrization of ammonia, the bidrogm 
composes nearly three fourths of the mixture : and hende 
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its Combustion by oxigcri gas is likely to be completely 
effected) and the whole of the hidrogen condensed* into 
water. But after the imrfial combustion of ammonia by 
oxigen gas, a residuum is left of hidrogen and, nitrogen 
gasses, of which the hidrogen usually composes less, and 
sometimes considerably less, than one half the bulk. In 
this case it may be suspected, that a small quantity of 
hidrogen occasionally escapes being burned ; and whenever 
this happens, its proportion to the nitrogen will appear to 
be less than the true one*. 

From the inilamm ability of a mixture of ammonia with Ammonia sus' 
oxigen gas, it was natural to expect, that this alkali would 
prove susceptible of siow combustion. By means of a pecu* with oxij^en. 
liar apparatus (on a plan which I have described in the 
Philosophical Transactions for 1808, part II +, but on a 
smaller scale, and with the substitution of mercury for 
water), I have found that ammonia, expelled from the 
orifice of a small steel burner, may be kindled by electricity 
in a vessel of oxigen gas; and that it is slowly consumed 
with a pale yellow flame. The combustion, however, is not 
sufficientiy vivid to render the process of any use in the an- 
alysis of ammonia. 

With nitrous oxide (containing only 5 per cent impurity) Mixture of am- 
ammonia forms a mixture which is extremely combustible, moma ami ni- 

, ..1 ^roiis oxide ex- 

If the nitrous oxide be m excess, the proportions nave a trpmeiy com- 
considcrable range; for any mixture may be fired 
electricity, of which the ammonia is not less than one sixth 
of the whole. The combustion is followed by a dense 
cloud, sometimes of an orange colour. When the nitrous 
oxide greatly exceeds the ammonik, (as in the proportion, 
for example, of 100 to 30) there is little or no diminution 
after firing : and the residuum is composed of a small por« 

* This consideration «uggests the 'propriety of using no more 
oxigen in the first combustion of ammonia, than is barely sufficient 
to inflame it ; or if a larger quantity has been used than is required 
for this purpose, and a residue consequently obtaine^^gf which the 
hidrogen forms only a small proportion, it is proper to idd a farther 
quantity of hidrogen, before the second combustion. An allowance 
may afterward be made for this addition* 

•f See Journal, voL xxii, p. 83. 

Vot. XXIV.— Supubmbnx. . 2 B fion 
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tion of undccom posed oxidc^ some oxigen gas, and a edn^ 
siderablc quantity of nitrogen, the last of which, howeyer, 
is not in its full proportion. When the nitrous oxide is 
farther increased, still mose oxigen is found in the residuum. 

^ When, on the contrary, the alkaline gas is redundant, 
ronibiistion docs not take place, unless the nitrous oxide 
forms one third of the mixture. A little diminution takes 
plade on firing, but no cloudiness is observed; and the re- 
sidue is composed of bidrogen and nitrogen gasses, with 
occasionally a small portion of undecomposed ammonia. 
As an example of what takes place, I select the following 
experiment from several others. 

RcsuUn of an A mixture of 41 measures of ammonia with 40 of nitrous 
experiment. Qxjde (=38 pure), in all 81 measures, were reduced by 
combustion to 75, which were found to consist of 16 
rxplanaiion of hidrogcn and 59 nitrogen gasses. To explain this experiment, 
we may assume (as is consistent with your own analysis*) 
that too measures of nitrous oxide are equivalent to 5^ 
measures of oxigen gas and 103 of nitrogen. The oxigen in 
88 measures of nitrous oxide will^ therefore be 19*7, to 
which, M'hen the oxigen spent in burning the residuum 
(viz. 8 m.)' added, wc obtain 27*7 for the total oxigen 
consumed; and multiplying by 2, we have 55*4 for the 
bidrogen saturated. From the residuary nitrogen (59) de- 
duct 39 measures arising from the decomposition of the ni- 
trous oxide 2 m. mingled with it as an impurity = 41, 
and the remainder, 18 measures, is the nitrogen resulting 
from the volatile alkali; and as 41 measures of ammonia 
give 55*4 + 18 = 73*4 measures of permanent gas, 100 
would give 179 measures, in which the hidrogen and nitrogen 
would exist in the proportion of 75*4 to 24*6. From the 
same facts it may be deduced, that 100 measures of ammonia 
require for saturation 130 of nitrons oxide = 67| oxigen 
Con6rmfc tUc gas. The coincidence then, bctween.the results of the com- 
ormer uiutlysis. ammonia with nitrous oxide, and those with 

oxigen gas, confirms the accuracy of both methods of an- 
alysis. ^ 

♦ Researches, Res. ii, Div, 1, or Thomson’s System of Che- 
nUfitry, 3d. edit, ii, 143. 

Nitrous 
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Nitrous gasj Avhicli, it appears from your testimony*, Proportions for 
docs not compose an iulliunmablc mixture with iddrogen^ 

(nor, as I am assured hy Mr. Dalton, with any of the va- 
rieties df carburetlcd hidrogen) may bo employed, I find, 

for the combustion of amn^onia. The proportions required 
for mutual saturation are about 120 measures of nitrous gas 
to 100 of ammonia. An excess of the former gas does not 
give accurate results; sinc^ not only the hidrogen of the 
ammonia, but some of its nitrogen is also condensed ; and the 
mixture, after being fired, exhibits the cloudy appearance 
usual in that ease. * 

Forty-eight measures of ammonia, being fired with fiOPesviUsof 
nitrous gas, {= 53 pure) both gasses were completely dc- 
composed; and a residue left consisting of 61 nitrogen and 
9 hidrogen. Sixty measures of ammonia and 41 nitrous gas 
(ZZ 36*1 fwiro) gave, after firing, a mixture composed of 10 
ammonia, 53| nitrogen, and 30| hidrogen. But taking for 
granted that 100 measures of nitrous gas, according to your 
analysis, hold in combination a quantity of oxigcii equal to 
57^ measures of oxigen gas, and of nitrogen equal to 48 j 
measures ; and assuming the proportions of the nitrogen 
and hidrogen m ammonia, to be those established by your 
cxperinlents and my own : it will appear from an easy 
calculation, that the proportion of nitrogen, in the^ above 
residua, a little exceeds, and that of the hidrogeu rather 
falls short of what might have been expected. I have not^ 
yet been able to reconcile these difienpnees by the numerous 
trials required in a process of so much delicacy ; and I re- 
serve the inquiry for a season of more leisure. The* fore- 
going statement 1 wish to be considered as merely announcing 
the general fact of the combustibility of a mixture of ammo- 
nia and nitrous gas, a property which chiefly derives im- 
, portaticc from its being capable of application to a new 
method of analysing jthc latter. 

Before concluding this letter, I shall briefly state the re- EfFocts of 
suits of some experiments, which I have late^-^adc in con- 
function with Mr. Dalton, on a subject that formerly oc- pounds of cai- 

♦ Researches, p. 136. 
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•cupied much of my attention; viz. the effccL of electricity 
on the aeriform compoimils of' carbon and hidrogen. Sub- 
sequent reflection, as well as the candid and judicious 
criticisms of rarious writers *^, hare influenced me 'to doubt 
of the accuracy of a few of the conclusions drawn from my 
former inquiries f * The knowledge of this class of bodies 
has, also, been so materially advanced during the last twelve 
years, that the examination of their properties may now be 
undertaken with much greater confidence of success than 
formerly. It is to be lamented, indeed, that experimentalists 
do not oftener retrace their labours, with the combined ad- 
vantages of acquired skill, and of a more improved state of 
the science which they investigate. 

The gasses, submitted by Mr. Dalton and myself to the 
action of long continued electrization, were carbu retted 
hidrogen from pit-coal of the specific gravity of about 650 
(air being 1000), oleiiant gas, and carbonic oxide. Each 
gas was used in as pure a state as possible; muriate of lime 
being first introduced into the same tubes in which the 
gasses were electrified, and being withdrawn when it had 
exerted its full action. Platina wires were used to convey 
the electric discharges. 

When the electrization of carbu retted hidrogen or olefiant 
gas was continued sufficiently long, they were each found 
to expand, notwithstanding their extreme dryness. No car- 
^bonic acid could be discovered in the electrified gas by the 
nicest tests. When fired with oxigen, it gave less carbonic 
acid than the unexparided gas, and required less oxigen for 
saturation. Calculating, from the diminished product of 
carbonic acid, how much gas had been decomposed by elec- 
trization, it appeared that the decomposed part, in all cases, 
was about doubled. The smaller product of carbonic acid 
from the electrified gas was sufficiently explained by a depd- 

<• 

* See B^rthollct’s Chemical Statics, Eng. trans., Vol. II, p. 
454^; Murray's Elonieuts of Chemistry, Vol. 11, Note G; a letter 
from an anonynyus correspondent in Nicholson’s Journal, 8vo, II, 
185; and Aifcfs Dictionary of Chemistry, 1,251. 

t ** Experiments on Carbonated Hidrogen Gas,, with a View to 
determine whether Carbon be a simple or a compound body." 
Phil. Trans. Vol. LXXVII. 


sition 
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sition of charcoal on the inner surface of the glass tube, too 
distinct to be at all equivocal, and most abundant from the 
olefiant gas. No addition whatsoever of nitrogen was made 
by the electrization. It appears, therefore, that the hidro- 
carburetted gasses, like ammonia, are separated by clcctri. 
zation into their element, the carbon being precipitated, and 
the hidrogen evolved in a separate form, and acquiring a 
state of greater expansion. This change, however, is 
effected much more slonly, than the disunion of the ele- 
ments of ammonia. 

From a portion of carbonic acid gas, carefully dried by Carbonic acid 
muriate of lime, and electrized vrith platina conductors, we8^=5* 
obtained, after removing the undecomposed gas by caustic 
potash, a residuum equal to about one twentieth of the 
whole gas which had been employed. It was found on ana- 
lysis to consist of oxigen and carbonic oxide gasses, in such 
proportions as to inflame on passing 'an electric spark 
through it without any addition, and to be thus convertible 
again into carbonic acid. In the experiments of Mr. Saus. 
sure, jun. that ingenious philosopher obtained only car- 
bonic oxide by the same operation, owing doubtless to the 
electricity having been conveyed by conductors of copper, 
which would become oxidized, and prevent the oxigen from 
being evolved in a separate form. 

Carbonic oxide, electrified with similar precautions, did Carbonic oxide 
not appear to undergo any change. Eleven hundred dis- 
charges from a Leyden jar had no effect on a quantity of 
the gas, equal to about one tenth of a cubic inch. Its bulk, 
after this process, was unaltered \ no carbonic acid could be 
discovered in it ; and there was no decided trace of oxigen 
gas in the residuum. The carbon, it appears, therefore, 
which exists in carbonic oxide, must be held combined by 
an extremely strong affinity. 

With sincere esteem and respect, I am, ^ 

Dear Sir, 

Your faithful and obliged 

wm. henry. 

* Journal de Physique, Tom. LIY, p. 450. 

Yl. Observations 
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Observations on the Composition of Ammonia ; 

. Mr. Berthollet, jun* * 

Oxigen sought TTlIE object of Mr. Bcrthollet was to search for the oxu 
for in ammoiiia. ^ v • i i- ^ nyr tx • ^ • 

. gen, Which, according to Mr. Davy, ammonia contains in 

the proportion of 20 per cent f . 

lie Tcpcjitcd by move direct means the analysis made by 
Kxpansionof M*. Ddvy. He ascertained the expansion of ammoniacal 
bj^e^mrlfica^^* when, from the effect of electric shocks repeated for a 
tion. long time, its elements have resumed their natural elastic 

city. The analysis of the gaseous mixture resulting from 
this operation afterward showed the nature and proportion 
of the substances composing it. The mean of a great num- 
ber of experiments indicates, that, when ammonia is decom- 
posed by the electric fluid, its bulk increases in the ratio of 
Consistsof hf- 100 to 204}; ; and that the gas thus formed consists of 755 
trogeiioi%^^ hidrogen, and 245 azot. Calculating from the refractive 
power of the gasses, Mr. Berthollct estimates, that 775 parts 
of ammonia by weight, produced 776 of the two gasses ; 
, and that their proportions by weight were, hidrogen 18*87, 
azot 81*13, 

and nooxigrii, The following is his inference from his experiments, 
cd in Ammonia is composed of hidrogen and azot, and no oxigen 

, can be found in it, unless by some process yet unknown we 

should be able to extract oxigen from gasses, that have al- 
ways been considered as pure azot and nitrogen 
Ammonia dc< The gas collected by decomposing ammonia in a red hot 
h'eaU?a porcc porcelain contains the same proportions of hidro- 

htin tube. 

, * Aunales de Chiraie. August, 1808, vol. Ixvii, p. 218. 

t ** Seven or eight, at least; possibly more.” Sec Phil, Trans, 
for 1808, p. 40; or Journal^ vol. xX, p. ?29. C. 

t This exceeds all Dr. Henry’s proportions of increase except 
one. Mr. B. tob makes tlie proportion of hidrogen greater than 
either Dr. Henry, or Mr. Davy, See the preceding article. C. 

§ It wouHS “Appear by Mr. Davy’s experiments, see Journal, 
vol. xxiii, p. 242, &c. that nitrogen is an oxide, if not hidrogen 
likewise; and these will be farther confirmed in that gentleman’s 
• ^ppendi.x to his former paper, which will be given next month. C, 

gen 
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I 5 «hi and azot as the preceding. In an experiment of this 
kind, when twenty quarts of ammoniacal gas were decom- 
posed with every precaution for condensing the water, that 
should have been formed if ammonia contained of oxigen, 
none was obtained. 

The decomposition by the electric spark shows no trace of No oxi^eirin 
humidity, or of oxidation, Avhon an iron wire is employed ; tw>ii*by^ekcul 
yet one or other of tJiese effects must inevitably take place, city, 
if there were any oxigen in ammonia. 


V\. 

Analifds of the Chinese Rice^Stone, roith some Observetm 
” tions on the Yu by Mu. Klaproth 

TThE rice-stone, of which <hc Chinese make cups, and 

other vessels, which are occasionally brought to Europe, is liilci^'^ * * ** 

an artificial prodiiciion, the component parts of which arc 

yet unknown. Authors are by no means agreed on the 

origin of its name. »Storr informs us, that many collectors said to be 

of curiosities in Holland assured him it was actually pre- 

pared from rice, which was hardened by the addition* of 

other substances. Bruckmann on the other hand supposes, 

that it received its name from its resemblance to transparent 

rice. It has also been considered by some as alabaster : by 

others as chalcedony, or one of its varieties, cacholong ; 

and* lastly as the problematic stone, or yu, which will be 

mentioned hereafter. Mr. Kratzenstein, of Copenhagen, 

has at length ascertained what;thi$ 2 »ub$lancc is, and gives 

the following description of a cup. 

This substance is a fusible glass, resembling in colour a A fusible glass, 
white jelly. It is formed in a mould of two pieces, while 
it is soft. It is ornamented with figures and handles in re- 
lief. The sharp edge oceasioned by the mould was still 
observable. It is so hard as to scratch glass, and is much 
qipre difficult to cut than marble, its fracture has a dull 
lustre, like that of starch jelly dried. Its co?bur and trans- 
parency much resemble alabaster. 

AnnaUs dfi Chinie, vol. Ixix, 302. YxemGchUf^s JoiirnaL 

Crell 
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ANALYSIS OF THE CHINESE RICE-STONE. , 

Crell subjected the rice-stone to several chemical expdri* 
meats in 1781, to find whether it contained rice or its mu. 
cilage. He exposed some pieces to a strong red heat in a 
small crucible, but found no indication of any ''volatile 
matter, animal or vegetable. The pieces were agglu- 
tinated together, ao^ adhered to the bottom of the retort : 
and the substance still retained its colour and semitrans. 
parency, as before the experiment, aud had undergone no 
loss. 

As no farther experiments on the component parts of the 
rice.stonc have been published, its nature has still remained 
unknown. I have attempted an analysis of it on a very 
small quantity ; and though this analysis is not very exact, 
it is sufficient to throw some light on the composition of 
the stone. The portion analysed was taken from a vessel 
with two handles, weighing 12 ounces. From its external 
appearance it might be taken for a greenish gray chalcedony, 
as well on account of its polish and transparency as of its 
colour: but the sound it emitted when struck, and still 
more its specific gravity, which was above double that of 
chalcedony, since It was 5*3936, showed unquestionably, 
that it was not this stone. 

It is easily attacked by the file. It breaks easily, with a 
conchoid fracture, and glassy lustre. In a small spoon 
before the blowpipe it readily fuses into a small bead ; but 
on a piece of charcoal this bead is covered with a leaden 
gray pellicle. Borax and the phosphoric salts difficultly 
combine with it : but if it be fused in the small platina spoon 
with carbonate of soda, immediately small globules of me- 
tallic lead appear. Acids, do not act on this stone; 
accordingly I attacked it by alkalis in the following manner. 

a. One hundred grains of this stone reduced to an im- 
palpable powder were heated red hot with potash. The 
mixture became hard, and acquired an. ashen gray colour. 
On supersaturating it with nitric acid siicx was separated to 
the weight of 39 grains. 

b, Sulphat^ of soda being added to the solution, sulphate 
of lead was pi^cipitated, weighing 55 grains, which indicate 
41 grains bf oxide of lead. 
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V. The liquor separalcd from the sulphate of lead, being ^lumino 
mixed with ammonia, yielded 7. grains of aluminc. 

An addition of carbonate of 'ammonia produced no farther 
alteration. 

Thus 100 parts of the ticc-stone gave Its component 

Oxide of lead «..••• *4l 

Silex .*..*...39 

Aliiininc 

87 

It may fairly be presumed, that the 13 parts deficient Some saline 
were some vitrifying principle, either borax, soda, or^^''^* 
potash : but the small quantity sacrificed for this analysis 
did not allow a repetition of experiments. 

From the results of this analysis it appears, that the pre- Its fabrication, 
tended stone or paste of rice is nothing but a siliceous gh'iss 
of load, to which a resemblance of chalcedony is given by 
means of aluminc. But it is not necessary, to employ 
alumine purified by art for the preparation of this glass. It 
is even very probable, that the Chinese employ feldspar, or 
petuntze, with the properties of which tlicy are wr‘11 ac^ 
quainted, since it is with this substance and kaolin, that 
they make their porcelain. 

Preliminary experiments have shown mo, that a substance Confirmed by 
similar to the rice-stone may be prepared, by fusing togi' 

8 parts of oxide of lead, 7 of fcldsj)ar, 4 of common white 
glass, and 1 of borax: or by employing 8 parts of oxide 
of lead, 6 of feldspar, 3 of silex, and 3 of borax, potash, 
or soda. 

It appears, hourever, that nd determinate proportions of Variable in the 
oxide of lead arc observed in the prejiaratiou of the 
stonle. lienee the specific gravity of this stone varies con- • 
siderably, so that several other stones Mhich 1 tried, or 
which have been examined by others, were near a third 
lighter than the stone 1 analysed. The specific gravity of 
one small cup resembling the former, but ornamented with 
antique Chinese figures, 1 found to be 3’68 j ^at of several Diifcrent spe- 
fragments of a thin vase, ^635 ; that of a drop flbr the ear, gravities, 
in the shape of a long pearl, and labelled oriental 
nephritic stone”, 3*58. Crcll found the specific gravity of 

a rice- 
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a ricc^stonc yase, prescryed in the collection of natifral 
history at Brunswick, 3-768; that of another small cup, 
3*5 ; and that of the pieces he made his experiments on, 
3*75. 

Theyupeihaps As to the it is kiiiown only from the memoirs of the 
artiftUal. Pekin Missionaries. It is surprising, that a stone so much 
Taunted on account of its beauty, hardness, and the sound 
it emits when struck, should be unknown in Europe. Mr. 

‘ Hager has giycn a description of ar vase preserved at Paris, 
which he supposes to be made of this stone : but its being 
so is very doubtful ; and we may even presume from his dc- 
scription, that it is merely an artificial production analogous 
But thUby no to the ricc-stonc. The missionaries indeed speak of it as a 
means, cer ii . production: but the sonorous property of the 

stone leads to the conjecture, that it is nothing but a vitreous 
Sonorous Composition. Though we know several sonorous stones, 
stones, as the klingstcin^ or porphir-schiefer^ and the sonorous 

quartz crystals of Pricborn, the sounds they emit arc not 
comparable to those of the yu; nor can instruments of 
music be made of them, as of this stone. We cannot 
however absolutely deny, that sonorous stones are found in 
China, of which instruments of music are made: for a 
^roof of this is found ill a Chinese king^ in the collection 
of Mr. Bertin, at Paris, an analysis of which was publish, 
ed by the duke dc Chaulnc^ who found it to be a black 
bituminous inarblcJ 

known to the Uh. 37, cap- 10, mentions a black stone, as 

»neients- sonorous as brass, by the name of chalcophonos^ which was 
given it because it sounded likb brass when struck. 


vn. On 
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EFFECT OF WESTERLY WINDS ON THE CHANNEL. 

VIL 

On ihe^Effcct of xiaesterly Winds in raishia^ the Level of the 
Eritish Channel. In a Letter to the Rtg-ht lion. Sir 
Joseph Banks, Bart. K. B- P. R. S. By James Ree- 
NELL, EsiJ. F. R, S. ^ 

dear SIR, 

In the Observations on a Current that often prevails to Stronjor xyosteFly 
the Westzeard of Scilfy^'*^ which I had the honour to hiy 
before the Royal Society many years ago, I slightly men- Channel, 
tioned, as connected with the same subject, the eItVcl of 
strong westerly winds In raising the level of the Ijiltish 
Channel ; and the escape of the superincumbent wat(*rs 
through the Strait of Dover, into the then lower level of 
the North Sea. 

The recent loss of the Britannia Kast India ship, Cap- T.oss of ihcBii- 
tain Birch, on tiic Goodwin Sands, has impressed Ihis fact 
more stfongly on my mind ; as 1 have no doubt that lier loss 
was occasioned by a current, produced by the running oiT 
of the accumulated waters ; a violeiitgale from (he westward 
then prevailing. The circumstances under which she was 
lostj were generally these : 

In January last she sailed from her anchorage between 
Dover and the South Foreland (on her way to Portsmouth), 
and was soon after assailed by a violent gale between the 
west and south-west. I'he thick weather preventing a view 
of the lights^ the pilot was left entirely to the reckoning 
and the lead ; and when it wa second tided, that the ship was 
quite clear of the Goodwin, she struck on the north-eastern 
extremity of the sonlhernmost of those sands. And this dif. 
ference between the reckoning (after due allowance being 
made for the tides) and the actual position, I conclude was 
owing to the northerly stream of current, which caught owing to a 
the ship when she drifted to the back^ or eastern side of the 
Goodwin. ^ Strait of Dover. 

The fact of the high level of the Channel,* during strong 
^finds between the W. andSW., cannot be dodbtod: be. 

* Philos. Trans, for 1809, p. 400. 

cause 
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^caiise the increased height of the tides in the southern ports, 
at such times, is obvious to every discerning eye. Indeed, 
the form of the upper part of the Channel, in particular, 
is such as to receive and retain, for a time, the principal 
part of the water forced in ; and as a part of this water is 
continually escaping by the Strait of Dover, it will produce 
a current; whieh must greatly disturb the reckonings of 
such ships as navigate the Strait, when thick weather prc« 
vents the land or the lights of the Forelands, and the North 
Goodwin, from being seen. 

Effects of SW. I .observe in a new publication of Messrs. Lawric and 
tidef inVio° Whittle, entitled Sailing Directions &c. for the British 
Cliamicl. Channel^ 1808,” that throughout the Channel, it is ad- 

mitted by the experienced persons whom he quotes, that strong 
SW. winds cause the flood tide to run an hour, or more, 
longer, than at common times ; or in other words, that 
u current overcomes the ebb tide a full hour : not to men- 
tion how mlicli it may accelerate the one, and retard the 
other, during the remainder of the time 
Direction of the It is evident, that the direction of the current under con- 

Mirrent from gjderation will be influenced by the form and position of 

the shape of the , , . ^ ^ , n . 

shores of the the opposite shores, at the entrance of the Strait; and as 

ChanncL these arc materially diflerent, so must the direction of the 
stream be, within the influence of each side, respectively. 
For instance, on the English side, the current having taken 
the direction of the shore, between Dungeness and the South 
Foreland, will set generally to the north-cast, through 
that side of the Strait. But, on the French side, circum- 
stances must bo very different : for the shore of Boulogne, 
trending almost due north, will give the current a like direc- 
tion, since it cannot turn sharp round the Point of Grisnez, 
to the north-eastward ; but must preserve a great propor- 
tion of its northerly course, until it mixes with the waters 
of the North Sea. And it may be remarked, that the Bri- 
tannia, when driven to the eastward of the Goodwin, would 
fall into this very line of current. 

There 

* It is also asserted, that iu the mouth of the Channel, the ex- 
traordinary rise of tide, in stormy weather, is ten feet : that is, at 
common springs, twenty, and in storms thirty feet. Seepages 28, 
41, 70, and ^33. 


5 
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«rrhere is another circumstance to be taken into the ac- 
count; which is, that the shore of Boulogne, presenting a* 
direct obstacle to the water impelled by the westerly winds, 
will oedSaion a higher level of the sea there than- elsewhere; 
and of course a stronger linej of current towards the 
Goodwin. 

It must, therefore, be inferred, that a ship, passing the Dangproin con- 
Strait of Dover, at the back of the Goodwin Sands, during 
the prcYalencc of strong W. or SW. winds, will be carried 
many miles to the northward of her reckoning ; and if 
compelled to depend on it, may be subject to great hazard 
from the Goodwin. 

It will be understood, of course, that although the T*'® 
stream of current has been considered here (in order to nnich^thtTsame 
simplify the subject), yet that, in the application of these as the cur- 
remarks, the regular tides must also be taken into the ac. 
count. Bnt from my ignorance of their detail, 1 can say 
no more than that I conceiye, that the great body of the tide 
from the Channel must be subject to much the same laws, 
as the current itself. The opposite tide will donbtless 
occasion various inflexions of the current, as it blends itself 
with it ; or may absolutely suspend it : and the subject can 
never be perfectly understood, without a particular atten- 
tion to the velocity and direction of the tides in moderate 
weather, to serve as a ground- work*. 

I am, with great respect, 

Dear Sir, 

Your faithful humble Servant, 

J. RENNELL. 


VIII. 

On dead Lime^ Bucholz +. 

It has long ago been said, that under certain ci|;cumstance9 
which are not yet well ascertained, and particularly after 

* Meflrs. Lawrie and Whittle’s publication alloii9l the tides in 
this quarter a velocity of one tnile and a half per hour at the springs ; 
half a mile at the neaps. The Britannia’s accident happened at 
dead neaps. 

t Journal dee Mines, vol, xxii, p. 234. " 

• a violent 
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Lime that will a violent and long continued fire, limestone may be converted 
^into a kind of lime that docs not heat wkh v»atcr, and does 
not slack ; and this has been called dead lime. This state 
of lime docs not appear to be lecognized by all chemists, 
since it is iiotmcntioned in elementary treatises on chemistry : 
somehoweter think, that clay combined with lime may give 
it the property , of hardening by greiit beat, and thus cause 
it to lose those of heating and slacking with water, giving 
rise to dead lime* Perhaps 1 may remove the uncertainties, 
and reconcile the dififerent opinions, to which this substance 
has given rise/ 

May be owing Four cases may be supposed, to each of which lime may 
pass to this state. 

to aluminc, 1. When it contains a great deal of clay, and is heated 
so strongly as to become very hard. In this state it will not 
eil'crvesce with acids, because all the carbonic acid is expelled. 

2. If it contain' silex, and be boated strongly after the 
' I complete expulsion of the carbonic acid, it will not effervesce 
with acids. 

fto iiasfy ai.d 3. In the third Ccisc, lime being heated at once very vio* 

strong a file, lently, forms admass perfectly similar to dead lime. It passes 
into a semifluid state, the possibility of which I have shown 
in the Uerlin Journal, and it requires to be heated gradually, 
to expel the carbonic acid of large pieces in particular. 
When the kiln is emptied*, there will remain pieces half* 
fused, that will neither heat nor slack w ith water, but effer- 
vesce with acids: these are carbonate of lime, fused' or 
hardened b;^ the fire. 

or fire too long 4. Lastly Oil calcining carbonate of lime in a dre conti- 

continued. nued long after»thc expulsipii of the carbonic acid, a true 
dead lime is formed, which neither heats with water, nor 
effervesces with acids. All the circumstances of its forma, 
tion are not yet well known. 

Pead Jf.ime I saw somc years ago this kind of liinc formed by the cal- 

cination of^chalk and of oyster-shells ; but not being satis- 
fied, that they contained neither silex nor aliiminc, 1 ascribed 
to these carfjis the peculiar properties of the lime obtained. 
Lately the same phenomena occurred to me, and as I was 
very certain, that the oyster-shclls employed contained no 
earth but lime, no xihosphatc of lime, and no salt soluble ia 

water, 



WUmATES OF BARYTES AND SILTER^ 3g5 

>raXcr, I can afTirin^ that the properties of the lime obtained 
were altogetl’cr independent on the presence of these circum-^ 
stances : yet 1 obtained from the same shells, by a somc<* 
what mdre gentle heat, common caustic lime easily slacked. 

Tha dead lime obtained heated very strongly with muriatic lu propertied, 
acid diluted with a small quantity of water, without emit- 
ting the smallest bubble of carbonic acid. Pieces of it re« 
rnained in water for twenty-four hours without falling to 
powder; and notwithstanding this common lime-water was 
formed, which is very remarkable. When the calcined 
oyster-Shells were thrown into a boiling lixivium of carbo- 
nate of soda, the soda was completely decomposed, and a 
very fine pap was formed. 

If this account be not sufTicicnt to throw much light on 
"the aiibject in question, it will serve at least to guide the 
reflcctftns of men of science, and show how diiTcrent opinions 
on the existence of dead lime may be reconciled. 


IX. 

On (he Muriates of Barries and of Silver; Berxhier, 

Mine Engineer *. 

In a paper on the sulphate of barytes &c. f I took it for Proportion of 
granted^ that muriate of silver contained 20 per cent 
muriatic acid, and hence I deduced the composition of the • 

muriate of barytes, which I afterward employed in my in- 
quiries concerning the sulphates. Recent experi/bents having 
taught me, that this supposition was not strictly accurate, 

1 endeavoured to ascertain wiOi more precision the prox)or- 
tions of the muriates of barytas and silver. 

1 put 10 gr. [154 grains] of barytes recently obtained Miniate of ba 
from the calcined nitrate into a glass stoppled xjhial filled 
with water. 0*4 of k gr. of carbonate of barytes remain.* 
ed undissolved. The solution was supersaturated with some 
muriatic acid, and evaporated to dryness. The residuum, 
calcined in .a platina crucible, weighed 12*7d^r. It con. 
tained 3*15 gr. of muriatic acid, since I'had employed 

' * jQfirnal des Mines, vol. xxii. p. 323. 
t Sec Journal vol xxiii, P. S80. 
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MURIATES GF BARTTtS AND SILTFit. 


Its component 
parts, when 
calcined^ 


when crystal* 
lixed. 


9*60 gr. of caustic barytes. Calcined muriate of baryfes 
‘therefore is composed of 

barytes "0*7^3. ^ muriatic acid 0*247 

I formed anew some muria1!^^f barytes from ift com- 
ponent principles, and crystallized it. 10 gr. lost 1^5 gr. 
by calcination, consequently the crystallized salt contains 
barytes * * - • 0*64 

iliariatic acid - - - 0*21 

. water - • - - 0*15^ 


1*00 

Muriate of Five gr. of . artificial muriate of barytes calcined, con. 
silver. taining 1*235 gr, of acid, were precipitated by nitrate of 

silver; and the result was 6*75 gr. of muriate of silver. This 
salt therefore contained 

muriatic acid 0*183, and as it contained ^ 
silver - - 0*750, there remain ' 

0*067, which must represent the oxigen. 


1*000 


Troust’s pro- Mr. Proust has found, that 100 parts of silver always 
portions produce 133 of muriate ; and on precipitating a salt of 
silver by lime.water, he found, that the preripifate was 


for oxide of 
silver. 


and muriate of 
silver. 


composed of 0*905 silver, 0*01 lime, and 

0*085 oxigcni 

Ilcnce he concluded, that the oxide of silver contained 

silver . - . - 

0*909 

oxigen - . . • 

0*091 


I'OOO 

and the muriate of silver, 


silver - - . . 

0-751 

acid . - . . 

f 

0*180 

oxigen - - , - 

0'069 


c 1*000 

Sulphate of Itlsdiilicultin chemistryto obtain results agreeing more nicely. 

8*5..gr, of calcined muriate of barytes, which I had pre- 
pared, wene precipitated by sulphate of soda, and pro- 
duced 9*55 gr. o# sulphate of barytes, a quantity difier- 
ing very littfc^from what I had before found ; and whence it 
follow^, that the sulphate contained 0*345 of acid *, The 
proportions of the muriate, which I have just ascertained^ 
prove, that the sulphate of barytes cannot contain more 
than 0*33 acid. * 

* This was thelargest proportionshown by Mr.Berthier’s analyses. C 
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